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tract, because it is well known that the respiratory system is affected 
in a number of virus diseases in man. In spite of rather careful obser- 
’ ations, we have only relatively recently encountered evidence which 
a could reasonably be interpreted as indicating the activity of a virus in 
. he respiratory system, except in certain instances in the lungs of chil- 
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Morphologic diagnosis of a virus infection encountered routine 





postmortem examinations would depend in general, if not always, on 
the recognition of specific cellular changes such as are now generally 





accepted as presumptive evidence of an infection of this nature. Espe- 





cially significant would be the presence of cellular inclusions of certain 





types, cytoplasmic or nuclear or both. The inclusions of the cytoplasm 






are sometimes more characteristic of the particular virus concerned 





than are those which occur within nuclei, and in certain instances they 





are pathognomonic of the infecting agent. Although intranuclear 





inclusions are less characteristic of the specific virus, it is probable that 
they too are unique for each virus that causes them, notwithstanding 






one’s inability to differentiate them accurately at present. 





In the diagnosis of a virus infection one also takes into account the 








tvpe or types of cells involved and the effect on them of the agent con- 
cerned, as well as the distribution and general character of the lesions. 






Because of our interest in virus infections, we have for several 





vears been on the lookout for evidences of the activity of these agents 





in Our routine autopsies, especially in examinations of the respiratory 
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dren, to be considered more in detail under the heading ““Comment.”: 
In these instances there were “protozoa-like cells” identical with those 
which appear not infrequently in the parotid glands of infants and of 
several species of lower animals and which, in the case of guinea pigs 
and mice, have been demonstrated to be caused by viruses.’ 

In the present paper we wish to record 5 cases of a specific type of 
respiratory infection in infants. The oldest infants affected were 21 
years of age. The lesions in the respiratory tract were such as to 
indicate that, notwithstanding associated bacterial infection, a specific 
virus determined the fairly distinctive phenomena encountered both 
grossly and macroscopically. Characteristic intranuclear inclusions, 
present almost exclusively in epithelial cells of the trachea and bronchi, 
of their mucous glands and of the alveoli, were an essential detail: 
epithelial necrosis, ulceration of the tracheal and bronchial mucosa and 
interstitial pneumonia followed, contributing a peculiar architecture to 
the lesions. 

It is of especial interest that the first instance of this sort that we 
encountered occurred in 1931, following measles; in this case the 
effects of the virus infection were mild. The next case occurred in 
1936 in an infant 2 weeks old who had no history of previous infection; 
the remaining 3 cases occurred in the early spring of 1938 during an 


epidemic of measles and whooping cough. In 2 of the 3 cases the con- 


dition followed measles, and in 1 clinical whooping cough. In the last 
case we were not able to cultivate Haemophilus pertussis from the lungs 
or to demonstrate lesions of whooping cough at autopsy. 

Thus the virus infection to be described has been, in all but 1 instance, 
secondary either to measles (3 cases) or to whooping cough (1 case). 
The conclusion may be drawn that the incidence of this infection has 
increased in this territory in the last year or two, if so few cases 
may be taken as indicative samples. The infection is severe and can 
lead to fatal pneumonia in infants, if not primarily, at least by laying 
the foundation for bacterial invasion. All of the cases recorded have 
come from the central part of Tennessee. 

In 1 typical instance the virus infection was recognized by means 
of frozen sections while fresh tissue was still available for animal 


1. (a) Goodpasture, E. W., and Talbot, F. B.: Concerning the Nature of 
“Protozoa-Like” Cells in Certain Lesions of Infancy, Am. J. Dis. Child. 21:415 
(May) 1921. (b) Farber, S., and Wolbach, S. B.: Intranuclear and Cytoplasmic 
Inclusions (“Protozoa-Like Bodies”) in the Salivary Glands and Other Organs 
of Infants, Am. J. Path. 8:123, 1932. 

2. Cole, R., and Kuttner, A. G.: A Filterable Virus Present in the Sub- 
maxillary Gland of Guinea Pigs, J. Exper. Med. 44:855, 1926. McCordock, H. A. 
and Smith, M. G.: The Visceral Lesions Produced in Mice by the Salivary Gland 
Virus of Mice, ibid. 63:303, 1936. 
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‘noculation. Rabbits, mice and young opossums showed no evidence 
infection after inoculation. A Macacus rhesus monkey, having 


( 


i 


received a suspension of infected lung intratracheally while under ether 


anesthesia, showed an elevation of temperature on the fourth day; 
this lasted about twenty-four hours, without clinical symptoms, and 


was followed by recovery. 
REPORT OF CASES 

Case 1.—A 2% year old boy was brought into the Vanderbilt University Hos- 
pital on Jan. 5, 1931, for diagnosis of his condition. The family history and past 
history were irrelevant. 

Present Illness —Three and one-half months previously the boy h: spirated 
a bean. By pounding him on the back the mother was able to get out a few 
small pieces. After this, the child seemed well until that night, when he began 
to breathe rapidly, but had no fever. The next day he refused his dinner, was 
feverish and vomited. For the next three or four weeks he had a chill and fever 
every other day. The fever was always preceded by a coughing spell. The boy 
failed to gain normally. One month after onset he began to have spells of 
coughing at night. Two and one-half months after onset he began to have night 
sweats. The fever ranged higher, and the patient became progressively sicker. 

Physical Examination.—The patient was extremely sick, and the respirations 
were slow. The right lung was resonant throughout. The percussion note was 
dull over the entire posterior portion of the left lung. Anteriorly, there was an 
area of dull tympany just below and lateral to the nipple. This area s about 
2 cm. in diameter, and the tissue around it was almost flat. A similar area was 
made out in the apex of the left lung. Many rales were heard over the entire 
left side of the chest. The breath sounds were diminished. The liver and spleen 
were both enlarged. There was marked clubbing of the fingers of bot! 

Roentgen Examination.—The diagnosis was multiple abscesses of the 

Laboratory Examination.—-The blood contained 4,000,000 red cells 
white cells per cubic millimeter. The hemoglobin content was 43 px 
parasites were seen. The Wassermann reaction was negative. 

[he urine had a specific gravity of 1.027; no albumin, cells or casts 
A blood culture was sterile. The tuberculin reaction was negative. 

Course ——The patient was given several transfusions and showed sot 
ment during the first ten days in the hospital. Two weeks after ad 


became much worse; the fever rose. At this time the breath was extremely foul, 


and the boy coughed up some foul-smelling sputum. He was placed i n oxygen 
tent. The temperature gradually fell to normal. After about tw eks the 
patient seemed improved. The transfusions were continued. Then thet 
multiple subcutaneous abscesses, some of which were incised. Roent 
showed some resolution of the consolidation at the base of the left lur 
ig was still riddled with cavities. Measles developed on March 31, and 
‘was extremely sick for one week. After this, rales were heard at 
he right lung. A hordeolum appeared on the right eyelid. After 
of measles the patient lost ground steadily; he had a septic temperatur 
hree months after admission, on April 11, he died. 
Clinical Diagnoses.—There were abscess of the lungs, multiple on 
ondary anemia; undernutrition; pulmonary osteoarthropathy ; 
ia; measles; multiple staphylococcic abscess of the skin, and hord 
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Anatomic Diagnoses.—These were: chronic bronchiectasis on the left: broncho- 
pneumonia on the right; multiple abscesses of the lung, and acute enterocolitis 

Bacteriologic Examination.—A blood culture was negative; a mixed flora was 
obtained from the lungs. 

Case 2.—Present Illness—A 2 week old boy was admitted to the pediatric 
service of the Vanderbilt University Hospital on Nov. 15, 1936. He was born at 
full term, weighing 714 pounds (3,402 Gm.). He would not nurse, and there had 
been great difficulty in getting him to take a bottle, so that he was fed with a spoon 
and a nipple, receiving much less than the ordinary formula. The infant had not 
vomited or had diarrhea. Five days before admission he began to have frequent 
attacks of cyanosis without convulsion. He was admitted because of failure t 
nurse. 

Physical Examination —The temperature was 99 F. The patient was mal- 
nourished and dehydrated, weighing 5% pounds (2,495 Gm.). The skin was 
extremely dry and loose, but there was no cyanosis. Several crusted areas were 
present about the umbilicus. The head was not abnormal in size or shape, but 
the fontanels were open, and the sutures were prominent. The tongue was 
covered with exudate, and the mucous membranes were slightly blue. The lungs 
were clear, and the heart was not enlarged and showed no murmurs. The 
abdomen was not abnormal. Both feet turned outward, but there was no impair- 
ment of motion. The reflexes were normal. There was marked clubbing of 
the feet. 

Laboratory Examination—There were 4,950,000 red blood cells per cubic milli- 
meter, with 14.8 Gm. of hemoglobin per hundred cubic centimeters. There were 
31,340 white cells per cubic millimeter, of which 77 per cent were neutrophils. The 
urine contained no albumin, red cells or casts. Sugar was present (1 or 2 plus). 
Examination of the stools gave negative results. Smears of material from the 
umbilicus showed typical myceliums. 

Roentgen Examination—On November 20 there was a small area of densit 
in the lower portion of the upper lobe of the right lung, due to consolidation. 
There was an increase in the bronchovascular shadow, due to bronchitis. On 
November 23 the area of densitiy in the upper lobe of the right lung was a little 
less distinct; these findings were consistent with pneumonia which was undergoing 
resolution. On November 27 the area of density in the upper lobe of the right 
lung had extended into the extreme apex; it was apparently due to pneumonia. 
The lower portion of the upper lobe showed disappearance of the consolidation. 

Course-—Shortly after admission the child began to have a temperature as 
high as 103 F. and diarrhea. The fever was thought to be due to dysentery 
and dehydration. On November 20 the diarrhea had subsided, but the fever was 
101 F. The patient was cyanotic and appeared extremely ill. Examination 0! 
the chest revealed fine rales over the upper lobes of both lungs. The child was 
given oxygen intranasally and fluids. The illness ran a stormy course for the 
next few days, and there continued to be clinical evidence of bronchopneumonia 
On November 23 the pneumonia was apparently resolving. The temperatur 
dropped to 100 F., but the next day it was elevated to 103 F. and there was 
evidence of spread of the pneumonia.. The patient was given two transfusions 


and prontosil (the disodium salt of 4-sulfamidophenyl-2”-azo-7’-acetylamino-l- 
hydroxynaphthalene-3’,6’-disulfonic acid), but in spite of all measures there was 
progression of the pneumonia; death occurred on November 30. 
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linical Diagnoses——These were bronchopneumonia; malnutriti 
ush, and talipes equinovarus. 


Is! 


Anatomic Diagnoses——These were bilateral confluent broncho imonia; 
staphylococcic abscess of the skin; focal necrosis of the liver, and pet | hemor- 
hages of the epicardium and spleen. 

Bacteriologic Examination.—Culture of material from the lung yi 1 Haem- 
philus influenzae, Bacillus mucosus capsulatus and Streptococcus vit ns. The 


bed 


pustules of the skin contained Staphylococcus aureus. 
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Case 3.—Present Illness—A 13 month old girl was admitted to the pediatric 
service of the Vanderbilt University Hospital on March 23, 1938, and died forty-five 


minutes after entrance. She had been in good health until five days previously, at 
which time she had fever, cough, coryza and a generalized rash. Ther id been 
exposure to measles. Three days before admission the rash began to fade, but on 
that date the respiration became grunting and rapid; the infant appear vanotic, 
and the temperature was 105 F. On the day of admission she had a generalized con- 
vulsion lasting five minutes. 

Physical Examination.—The temperature was 103 F. on admission (it had been 
is high as 107 F. on the same day). The child appeared moribund; the mucous 
membranes were dry and deeply cyanotic. The respirations were rapid and 
shallow; the extremities, neck and vertebral column were held rigid and the 
child was having a clonic convulsion at the time of examination. The skin was 
dry and showed a fading coppery macular eruption, which was most marked on 
the lower extremities. The eyes, ears and throat were not examined. The chest 
was hyperresonant; the breath sounds were distant, and both lungs were full of 
fine moist rales. The heart could not be percussed; the rhythm was regular, 
the rate was rapid, and the sounds were distant. The abdomen was rigid and 


distended. 


Course.—The child was taken immediately to the ward and placed in an oxygen 
tent. Gastric lavage was done, and a great amount of fluid was obtained. Fluids 
and calcium gluconate were given, but the child had a generalized nvulsion, 


during which she died. 
Clinical Diagnoses.—These were measles and postmeasles bronchopneumonia. 
Anatomic Diagnoses—These were bilateral bronchopneumonia; acute tracheo- 
bronchial lymphadenitis, and focal necrosis of the adrenal glands. 


Bacteriologic Examination.—A blood culture was sterile. 








Case 4.—Present Illness—A 2% year old girl was admitted to the pediatric 
service of the Vanderbilt University Hospital on April 28, 1938. The child had been 
good health since birth until ten days before admission, at which time measles 
leveloped. Associated with this was mild diarrhea. She did not appeat be acutely 
and the course of the illness was satisfactory until four days prior to admission. 
\t this time she had a rather severe cough, high fever and anorexia. She con- 
tinued to exhibit high fever and cough throughout the four days. 
Physical Bxamination—The temperature was 103 F., the pulse rate 129 and 
respiratory rate 40. The patient was cyanotic; the respirations were grunting, 
| the child appeared acutely and critically ill. The skin was dry, dirty, inelastic 
| cyanotic, but presented no rash of any type. There was no glandular enlarge- 
ut. The right ear drum was red and bulging, the landmarks and the reflex 
this side being obliterated. The left ear drum was gray and dull. The mouth was 


and contained many crusted and ulcerated lesions. There was no rigidity 
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of the neck. Examination of the lungs showed many fine moist rales throughout, 
but there were no changes in the percussion note and breath sounds. The heart 
was not enlarged, and there were no murmurs or rubs. The abdomen was scaphoid, 
and there were no grossly enlarged viscera. 

Laboratory Examination.—There were 4,460,000 red blood cells per cubic milli- 
meter, with 11.5 Gm. hemoglobin per hundred cubic centimeters. There were 
14,600 white cells, of which 91 per cent were neutrophils. 

Course.—The child was extremely ill and was immediately placed in an oxygen 
tent. Fluid was supplied by clysis and intravenous drip. Myringotomy was done 
on the left, but no pus was obtained. In spite of these measures, the child became 
progressively worse; she died eighteen hours after admission. 

Clinical Diagnoses—These were postmeasles bronchopneumonia; purulent 
otitis media, and dehydration. 

Anatomic Diagnoses.—These were bilateral confluent bronchopneumonia; mul- 
tiple bronchiogenic abscesses of the lungs, and acute bronchial and mediastinal 
lymphadenitis. 

Bacteriologic Examination.—The lungs contained Staph. aureus and Strepto- 
coccus haemolyticus. 


Case 5.—Present Illness—A 16 month old boy was admitted to the pediatric 
service of the Vanderbilt University Hospital on May 4, 1938. He had had no pre- 
vious illnesses, and his developmental history was normal. Three weeks prior to 
admission he started to cough in paroxysms without whooping. There had been 
several cases of pertussis in the neighborhood. The cough gradually grew worse; 
the child often turned blue during the paroxysms but never vomited. One week after 
onset of the cough the mother noted that the child’s lower extremities were swollen 
and that the face was somewhat edematous. The local physician reported that there 
was no urinary abnormality, and the edema subsided. The child appeared to be 
getting along well until three days prior to admission, at which time he had a 
clonic and tonic convulsion lasting fifteen minutes. The following day five more 
convulsions were experienced, and from that time the convulsions occurred at 
frequent intervals. The child also had anorexia, vomiting and constipation and 
took little liquid during this time. 

Physical Examination—The patient was poorly developed and somewhat 
undernourished. He exhibited continuous generalized twitching movements of all 
the extremities. The head was turned to the right and the eyes to the left. There 
were numerous large fading splotches over the legs, some of which were reddish 
brown. The head was large, with prominent frontal and parietal bossing, but 
the fontanels were closed. Owing to the constant lateral nystagmus, the fundi 
could not be visualized. The ear drums were not abnormal. A purulent nasal 
discharge was present, and the throat was injected. The neck was not stiff, but 
the body in general was rigid. Numerous rhonchi and fine crackling rales were 
heard throughout both lungs, but the percussion note was resonant. The heart 


was not enlarged; there were no murmurs or rubs, and the rate was rapid. 
3rudzinski’s sign was present; the Kernig, Trousseau and Chvostek signs were 
absent. Clonus could not be demonstrated because of marked spasticity. There 
was slight pitting edema over the feet. 

Laboratory Examination—The blood contained 3,940,000 red cells per cubic 
millimeter, with 9 Gm. of hemoglobin per hundred cubic centimeters. There were 
56,200 white cells, of which 72 per cent were neutrophils. The urine contained 
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. Fig. 1—A (case 3), section of lung showing postmeasles pneumonia. Note 
hemorrhage (@) and areas of bronchopneumonia (b). B (case 4), postmeasles 
pneumonia. Note hemorrhages (a) and areas of bronchopneumonia (b). C (case 


5S) 


»/, postpertussis pneumonia. Note extensive bronchopneumonia. D, characteristic 
ste wer view of an area of pneumonia with bronchial destruction, ulceration 
ne Thence = r . ° 

6! bronchial mucosa and alveolar exudate. Magnification, approximately x 26. 
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albumin (2 plus) and sugar (2 plus) but otherwise appeared normal. The serun 
contained 9.5 mg. of calcium and 5.3 mg. of inorganic phosphorus per hundred 
cubic centimeters. The Kahn reaction was negative. 

Roentgen Examination—On May 17 there was rather diffuse bronchopneumonia 
in both lungs, probably little more marked on the left than on the right. 

Cowrse-—The temperature on admission was 103 F. During the first fifteen 
hours after admission the child had five convulsions. He showed very rapid 
respiration, with the Cheyne-Stokes type of breathing. A lumbar puncture was 
done, and the convulsions became less frequent and the spasticity less marked 
The only sign of abnormality in the spinal fluid was a 2 plus Pandy reaction 
After this the child was given calcium gluconate and dextrose intravenous) 
This appeared to quiet him somewhat. The following day the temperature was 
105 F.; the respirations were more labored, and there were almost continuous 
convulsions of the left side of the body. The boy was placed in an oxygen tent 
and other measures were instituted, but he died that day. 

Clinical Diagnoses.——These were pertussis; acute encephalitis due to H. per- 
tussis; bronchopneumonia, and rickets. 

Anatomic Diagnoses—These were bilateral confluent bronchopneumonia; focal 
necrosis of the liver and spleen; focal hemorrhages of the brain, and acute bronchial 
and mediastinal lymphadenitis. 

Bacteriologic Examination.—A blood culture yielded an unidentified gram- 
negative bacillus. From the lungs were obtained pneumococcus and a gram-nega- 
tive bacillus (not H. pertussis). 


GROSS LESIONS OF THE RESPIRATORY TRACT 

Because the respiratory tract in these 5 cases presented a fairly 
uniform picture, a composite description will be given rather than the 
detailed observations in each case. No other system or organ in any 
case presented lesions of considerable importance or any which had 
an evident bearing on the infection of the respiratory tract under con- 
sideration. 

It is of interest that when a parotid gland in case 1 was examined 
histologically no protozoa-like cells were observed. In case 5, in which 
the condition followed clinical whooping cough, with signs and symp- 
toms of pertussis encephalitis, the brain showed no histologic evidences 
of inflammation. The blood vessels were congested, and here and there 
were perivascular extravasations of erythrocytes. These were noted 
about both veins and arteries. No virus inclusions were observed in 
any cells of the nervous system. 

Grossly in each case the trachea and the bronchi showed hyperemia, 
and their mucosas were dulled and thin, suggesting ulceration in places 
Considerable stringy mucoid material was present within the lumens 
The pleural cavities contained no excess of fluid, and the surfaces wer 
smooth and glistening. 

Superficially the lungs were variable as to evidences of consolida 
tion. In case 4, however, the upper portion of the upper lobe of the right 
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lig. 2 (case 5).—A, section of a large bronchus, showing ulceration of mucosa 
and virus infection with necrosis of a mucous gland. Magnification, approximately 


/0. B, acinus of a mucous gland of a bronchus, showing intranuclear inclusions 
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lung and the upper portion of the upper and the lower lobes of the 
left showed consolidation and a deep hemorrhagic appearance. In this 
case small subpleural foci of atelectasis were observed in each lobe. 
Elsewhere the lungs were expanded and crepitant. 

When the lungs in each case were sectioned, scattered areas of 
consolidation were observed. In 2 instances such areas were most 
conspicuous near the hilus in the lower lobes. One of the most char- 
acteristic features was the presence of hemorrhage in the lung, isolated 
or situated about areas of definite inflammatory consolidation. 

A particular feature of the consolidated areas was their relation to 
bronchi and bronchioles. In the center of each of these areas was a 
softened, opaque spot or line, variable in size and consisting of pus 
surrounded by a thin zone of pneumonic consolidation which often was 
red itself or was encircled by a zone of hemorrhage. The central areas 
had the gross appearance of small bronchiectatic abscesses or of 
bronchi and bronchioles filled with exudate. In case 1 the gross appear- 
ances were greatly modified by the presence of extensive chronic 
bronchiectasis of the left lung following the aspiration of a bean; 
in case 5 the bronchiolar lesions were much more extensive than in 
any other case and resembled those caused by H. influenzae.’ 


MICROSCOPIC LESIONS OF THE RESPIRATORY TRACT 


In each case the trachea and the larger bronchi presented similar 
changes. The surface was completely denuded of ciliated epithelium 
and was in part ulcerated. The remaining surface was covered by a 
thin epithelial membrane, often only one cell thick. The ulcerated 
areas were sometimes covered by fibrin. There were scattered areas 
of necrosis in the mucous glands, involving one or more lobules. This 
was one of the most characteristic features of the process. 

Just beneath the basement membrane of the mucosa there was an 
exudate of polymorphonuclear leukocytes, especially abundant at areas 
of ulceration; in other places it was admixed with mononuclear cells 
of various sorts. Polymorphonuclear leukocytes were present in and 
on the epithelial layer. 

The smaller bronchi and bronchioles frequently showed complete 
destruction of epithelium. The lumens were filled with cellular exudate 
and necrotic débris, and frequently bacteria could be demonstrated in 
them. The lumens were distended with leukocytes and were surrounded 
by inflammatory exudate. 

Extending beyond and about the bronchioles were patches of pneu- 
monitis involving alveoli. The exudate varied in composition. At 


3. Brannan, D., and Goodpasture, E. W.: The Pathology of Pn« umopia 
Caused by Bacillus Influenzae During an Inter-Epidemic Period, Arch. Int. Med. 
34:739 (Dec.) 1924. 
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times it was predominantly hemorrhagic, and in places it was fibrinous 
and cellular. Polymorphonuclear cells and monocytes were the chief 
cellular elements, although other mononuclear cells were usually present 
In the neighborhood of alveolar ducts the alveolar and ductular exudat 
Was extremely compact, and there was much fragmentation of nuclei. 
This gave a rather characteristic appearance which suggested the earl 
lesions of tularemia. Alveolar walls were involved in the necrotizing 






process, which extended outward from the bronchioles. Bacteria could 






be demonstrated in the lumens of bronchioles and in the areas oj 





necrosis. 











CELLULAR INCLUSIONS 





The specific feature of the process was the presence of intranuclear 
inclusions, which were almost entirely restricted to epithelial cells. In 





l instance a few fibroblasts surrounding an ulcerated bronchus con- 
> 






tained similar, though smaller, bodies within their nuclei. No cyto- 






plasmic inclusions were observed. 






The specific nuclear inclusions were slightly acidophilic structures, 





granular but compact, situated within the nucleoplasm and separated 






from the nuclear membrane by a clear zone which either appeared 






empty or was traversed by delicate strands which were radially dis- 





posed and connected the inclusion with the nuclear membrane. Some- 
times the inclusion filled the nucleus, and then, like similar inclusions 
in cases of herpes simplex, it appeared to be slightly basophilic and 
finely granular. Often nucleoli could be distinguished from the adjacent 








inclusion. 





The affected nuclei, and often the entire cell, were slightly enlarged, 
but not to so great an extent as were the cells affected by the parotid 
virus. Furthermore, the involved cells rapidly underwent necrosis, 
and this was the essential cause of the extensive ulceration. 

Many such inclusions were noted in the epithelial cells of the trachea 
and bronchi, within the epithelial cells of their mucous glands and 
within alveolar epithelium. 





EXPERIMENTAL INOCULATIONS 

The virus infection in the lung in case 5 was recognized by observing 
the characteristic intranuclear inclusions in frozen sections while thi 
lung was still fresh. Because the cellular changes were suggestive 0! 
an infection with the herpes simplex virus, 2 rabbits were anesthetize\. 
and ground lung was rubbed into a scarified cornea of each animal 
The corneas healed within twenty-four hours, and no evidence of her- 
petic keratitis or of any other infection developed. All the expert 
ments to be described were performed while the animals wet 


anesthetized with ether. 
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hree rabbits received by intracerebral injection 1 cc. each of a 
Berkefeld V filtrate of a 20 per cent suspension of ground lung in a 0.9 
ner cent solution of sodium chloride. These animals remained normal. 
\n unfiltered 20 per cent suspension of ground lung in a 0.9 per cent 
solution of sodium chloride was dropped into the noses of 7 white mice, 2 
rabbits and 2 young opossums. None of these animals showed any evi- 
lences of disease. Three tenths of a cubic centimeter of a similar 
emulsion was injected into a testis of each of 2 adult rabbits. <A 


nonspecific, nontransmissible lesion occurred. One cubic centimeter of 


the suspension was injected intratracheally into 2 rabbits. Both remained 
normal. The same amount was injected intratracheally into a young 
Macacus rhesus monkey. On the fourth day this animal had a slight 
febrile reaction that lasted for twenty-four hours. No other symptoms 
appeared. Lung emulsion placed on the chorioallantoic membrane of 
incubating hen’s eggs killed the embryos by bacterial infection. Lung 
filtrate induced no specific lesion. 

We were thus unable to induce infection with fresh lung tissue, 
but we believe that these experiments eliminate herpes simplex virus 
as the cause of the cellular changes observed. 


COMMENT 

(he question arises as to whether or not the specific cellulat 
observed in our cases can be distinguished from those which ar¢ 
to have occurred in the lungs and in other organs of infant 
have died of whooping cough and other diseases. The prot 
cells of this so-called inclusion disease of infants were first 
in 1904 by Jesionek and Kiolemenoglou.* They were conclud 
amebas by Smith and Weidman,° but were shown to be modified 
cells by Goodpasture and Talbot ?* in 1921. Since then they have 
lescribed by numerous observers, whose papers were review 

er and Wolbach.!” 

because of the relatively frequent occurrence of these cell 
association with pertussis, it has been suggested by McCordocl 
Smith ® and by Rich? that they might indicate an initial virus 

4. Jesionek and Kiolemenoglou: Ueber einen Befund von prot 
Gebilden in den Organen eines hereditirluetischen Fétus, Miinchen. med 
51:1905, 1904. 

5. Smith, A. J., and Weidman, F. D.: Infection of a Stillborn Inf 
\mebiform Protozobn (Entamoeba Mortinatalium, N. S.), Univ. Pennsyl 
M. Bull. 23:285, 1910, 

McCordock, H. A., and Smith, M. G.: Intranuclear Inclusions: 

Possible Significance in Whooping Cough and in a Variety of Otl 

\m. J. Dis. Child. 47:771 (April) 1934. 

Rich, A. R.: On the Etiology and Pathogenesis of Whoopi1 
Hopkins Hosp. 54:5, 1932. 
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as a precursor to whooping cough. Because of their absence in the 
majority of cases of pertussis and their occurrence in association with 
a variety of other conditions, there does not seem to be a good reason 
for accepting this hypothesis. 

Such a lesion differs in several respects from that noted in the ; 
cases we are reporting. In the first place, the cells in the “inclusion 
disease” characteristically become exceedingly large whether they are 
epithelial or mesodermal in origin; the affected mesodermal cells in 
their characteristic form are indistinguishable from those of epithelial 
origin, but they at least are actively ameboid, penetrating blood capi- 
laries and becoming distributed to several organs, including the kidneys, 
the adrenals and the liver. The virus of this condition affects like- 
wise epithelial cells of the parotid ducts and of the convoluted tubule: 
of the kidney. Rarely does one find these cells in a necrotic state, and 
the infection seems to be chronic and to cause little or no damage to 
the host. 

Although the affected epithelial cells of the respiratory tract in the 
5 cases under discussion were frequently somewhat enlarged, they were 
not seen to resemble in this respect those of the “inclusion disease.’ 
They were not observed in any organ or tissue other than the respiratory 
tract; the involved tissues were severely damaged. The inclusions them- 
selves were in general less compact and not as large as those of “inclu- 
sion disease,” and in no instance were associated cytoplasmic inclusions 
observed. 

We are of the opinion, therefore, that the virus responsible to 
the changes in our 5 cases is different both from that of herpes simple: 
and from the active agent of so-called inclusion disease. If it is related 
to the latter, it must be an unusually virulent strain which has become 
altered in such a way as to cause a different sort of lesion. Our data 
being purely morphologic, we have no evidence at present of its natur 
in other respects. 

Since there are indications that this virus infection is becoming 
increasingly important as a secondary invader of the respiratory tract 
after acute epidemic diseases of this area, tending to initiate fatal bac 
terial invasion of the lungs, it seems important for pathologists to | 


on the lookout for it and, if possible, to find a suitable experiment 


host for its closer study. 


SUMMARY AND CONCLUSIONS 
Five cases of a hitherto undescribed virus infection of the lungs 
infants, especially following measles and whooping cough, have bee! 
observed and recorded. 
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GOODPASTURE ET AL—VIRUS PNEUMONIA 
he virus invasion usually appeared to be secondary and 
ave the way for bacterial infection of the lungs. 


L ii 


[he presence of the virus was indicated by the occurrence « 


inclusions jn epithelial cells of the trachea and bronchi and thei 


elands and of the alveolar epithelium. Rapid necrosis of tl 
cells occurred, resulting in ulceration of surfaces. 

The virus appeared to be different from that of herpes sii 
from the agent of the so-called inclusion disease of infants. 


Experimental inoculation of infected lung tissue into rabl 


opossums, chicken embryos and a Macacus rhesus monkey 


establish the infection. 
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CLOSE SUCCESSION OF CASES OF ERYTHEMA 
NODOSUM OF NONTUBERCULOUS * 
PATHOGENESIS 


HARALD ERNBERG, M.D. 
AND 
OLLE GABINUS, M.D. 


STOCKHOLM, SWEDEN 


That erythema nodosum, as a rule, is a tuberculous symptom com- 
plex is undoubted. This has been indicated by previous observations 
Decisive evidence of it was given in the investigation described }y 
one of us (H. E.') at the first Northern Congress for Pediatrics, held 
in Copenhagen in 1919, and later presented in a more explicit forn 
In a number of cases of erythema nodosum it was demonstrated not onl 
that all the patients reacted positively to tuberculin but that the source oi 


the symptom complex lay in a tuberculous focus. In the greater num- 
ber of cases this focus was localized in the bronchial glands and the 
lungs. Exceptionally there was localization in another region, such as 


the cervical lymph nodes. The investigations just mentioned threw a 
fresh light on a pathologic picture which until then had been obscure. 

Some earlier investigations (especially Pollak’s * tuberculin tests in 
a number of cases studied at an outpatient department) pointed to the 
probability of a connection between tuberculosis and erythema nodosum 
But as in such cases the tuberculous disease—or rather the tuberculous 
focus—which was the source of the erythema had not been found, tt 
was natural that a negative attitude, in general, was taken toward the 
assumption of a tuberculous cause. Contributing to this skepticism were 
the fruitless attempts to demonstrate the presence of tubercle bacilli 
in the efflorescences of erythema nodosum. The application of the phrase 
“no tuberculosis without tubercle bacilli” (Lewandovsky) to the disease 
called erythema nodosum was entirely natural at that time. 

It was subsequently proved by Ernberg’s investigations that a tuber- 
culous disease undoubtedly existed in the cases investigated. The skin 
was the seat of the characteristic alterations visible to the eye but not 
of the essential morbid process. What, then, could be the explanation 


From the Sachs Children’s Hospital. 

1. Ernberg, H.: (a) Jahrb. f. Kinderh. 95:1, 1921; (b) Erythema Nodosum 
and Tuberculosis, Am. J. Dis. Child. 46:1297 (Dec.) 1933; (c) Svenska for. ! 
inv. med. forhandl., 1930, p. 171. 

2. Pollak, R.: Wien. klin. Wchnschr. 25:1223, 1912. 
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of an autogenous reaction of the organism to tuberculin. 
words, the efflorescences were symptomatic of an anaphylacti 


properly, of an allergic process of tuberculous origin. 
\s increasing interest was taken in the disease and as in « 


crete case the tuberculous causation was probable, tuberculin 


in these instances became usual. Gradually, however, came 


patients with erythema nodosum who reacted negatively to tub 


How was this to be interpreted ? 

As is known, the tuberculin reaction in cases of erythema 
is not always but usually severe, even with such a small 
tuberculin as that employed in a Pirquet or some other cutat 
It would of course be strange if a patient with erythema n 


tuberculous origin should react negatively to a tuberculin test 
doses, carried out according to rule. 


Koch,® like Ernberg, pointed out the possibility that simult 


with the existence of the symptom complex of erythema nod 
might arise a deficient or a weak reaction to tuberculin. 
has developed this theory in more detail. 

As we have said, however, there came an increasing 


communications from Sweden and from other countries concerni 


of erythema nodosum in which the reaction was negative, 
large doses of tuberculin, and remained negative, in some inst 
months or years (Johannsen; * Landorf;*° Malmberg; °® Licht 
Wallgren,* and others). At the Sachs Children’s Hospital 
cases have been observed. 

It is remarkable that in none of these cases have tube1 
been found in the ventricular lavage fluid. It must also be 
as a rule no hilar-alteration—at least none of any considerabl: 
could be demonstrated by roentgen study in these cases. 

These observations made it increasingly probable that bes 
of tuberculous erythema nodosum there exist cases in whicl 
another cause. 

\ccording to various reports made by Swedish investig 
irequency of cases of erythema nodosum in which the tuber 
tion is negative has hitherto varied between O and 8 per 


Koch, H.: Extrapulm. Tuberk. 1:22, 1926. 
+. Johannsen, N.: Acta pediat. (supp. 1) 17:218, 1935. 
5. Landorf, N.: Acta pediat. (supp. 1) 17:180, 1935 
Malmberg: Acta pediat. (supp. 1) 17:223, 1935. 
7. Lichtenstein: Acta pzdiat. (supp. 1) 17:219, 1935 
Ss. Wallgren, A., in Engel, S., and von Pirquet, C.: Handbu 
lose, Leipzig, Georg Thieme, 1929-1930 


of the efflorescences in the skin? On the basis of further investigations, 
Ernberg made the deduction that the syndrome must be an expression 
[1 
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During the spring ot 1937, there was in Stockholm a remarkable 
and strangely frequent occurrence of cases in which the tuberculin 
reaction was negative, a circumstance of great interest, both from :; 
theoretic and from a practical point of view. 

During two months in the spring of 1937 there were admitted t 
the Sachs Children’s Hospital 6 patients with erythema nodosum, none of 


whom reacted to tuberculin given in large doses. As during the preceding 


ten years we had observed in this hospital only 4 patients with erythema 
nodosum who reacted negatively, the new state of affairs was remark- 
able. With the cooperation of the chief physicians at the three other 
children’s hospitals in Stockholm, Drs. Lichtenstein, Malmberg and 
Wernstedt, we were able to gain an idea of conditions throughout the 
city as a whole. The report concerns only the inmates of the children’s 
hospitals. 
Incidence of Ery 1 } ? tockholm 


Tuberculin Reaction 
A o— 





Positive Negative 


64 1 
7 6 





* The figures for 19387 cover only the months from January to June, inclusive. 


As for the diagnosis, we consider that this has been fully reliable 
in every case. 

The table shows the number of children with erythema nodosum 
in all the children’s hospitals of Stockholm since 1928. 

Consequently, during the years 1928 to 1936 inclusive there were 
in the hospitals for children 420 patients with erythema nodosum, of 
whom 34, or 8.09 per cent, reacted negatively to tuberculin. 

During the first six months of 1937 in all the children’s hospitals 
34 patients were treated for erythema nodosum. Of this number, 20 
reacted negatively to tuberculin and only 14 positively. In other words, 
during this period the patients who reacted negatively were more numer- 
ous than those who reacted positively. That is in contrast to previous 
observations. As far as we are aware, such a concentration of cases 
of erythema nodosum in which the tuberculin reaction was negative has 
never before been described. 
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It is remarkable that in all the cases in which reactions wer 
the condition occurred within a limited period, viz., during 


Mav. while in all the cases in which it was positive occurret 


fairly equally spread over the period from January to June 
In addition, on investigating the distribution of the patients 
covered a regional irregularity of incidence in the town. 

The dots on the schematic map show the incidence of 
which the tuberculin reaction was negative. Of the 14 patients in 
Stockholm, exclusive of the suburbs, 12 lived in the southern and west- 
ern parts of the town. There was only 1 patient in Norrmalm and 1 in 
Ostermalm, i. e., in the northern and eastern quarters of Stockholm. 


+ 


(On the map is indicated the number of children below 15 years of 














Map of Stockholm, exclusive of suburbs, showing incidence 
erythema nodosum in which the tuberculin reaction was negative 
indicate the numbers of children under 15 years of age in the 
of the city. The black circles represent children with the disease 


age who lived in different parts of the city.) Of the other ¢ 
1 lived in a neighboring community south of Stockholn 
remaining 5 in western or southern suburbs of the town. 

Possibly this is an expression of a regional concentratio1 
material is not extensive enough to allow us to draw conclusi 
cerning this. 


With regard to these 20 patients, we were able, of course, 1 


period mentioned. Of the others, we had an opportunity t 


in detail. 
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Data on age and sex revealed no remarkable facts. The youngey 
child was 1 year and 5 months old and the oldest 12 years; most oj 
the patients were between 3 and 5 years. There were 11 boys and 
7 girls. 

In the anamnesis we observed with the most careful attention an 
possibility of a disposition to tuberculosis or of exposure to the diseas 

In 1 case one of the parents had had pleurisy in 1929, which a 
the time of the child’s admission to the hospital was considered as healed 
In none of the other 12 cases were the parents or brothers and sisters 
known to have had tuberculosis (in some cases it had occurred in suc 
a distant relative as a maternal or paternal! aunt). Exposure to tuber. 
culosis could be assumed to have taken place in 2 cases occurring four 
and twelve months, respectively, before the outbreak of the erythema 
nodosum. Consequently, in no case was there noted the exposure t 
tuberculosis in close connection with the outbreak of erythema nodosw 
which is often found in cases of erythema nodosum of undoubted! 
tuberculous pathogenesis. 

The tuberculin testing in every case was begun with a Pirquet tes 
and continued with increasing intracutaneous doses. In 1 case, th 
amount of tuberculin was increased to 1 mg.; in 6 cases, to 3 mg.; i 
case, to 5 mg.; in 2 cases, to 10 mg., and in 3 cases, to 20 mg. 
some instances, with the large doses of tuberculin moderate reactions 
were obtained ; these were considered as pseudoreactions. In the othe’ 
cases altogether negative results were obtained. In most of the cases 
the testing was begun during the first week after the breaking out oi 
the erythema and was ended, at the latest, during the third week. In} 
cases, a Mantoux test with 1 mg. was repeated after six, thirteen an( 
twenty-one weeks, respectively, with negative results. 

Roentgen investigation was carried out in all cases. In 8 instances 
the result was completely negative. In 4 cases a slight lymphoma was 
observed in the hilus. In 1 of these cases, there was also an interlobular 
streak on the left. Finally, in 1 case there was an increased centra 
shadow in each pulmonary field. In some of the cases, therefor 
roentgen study revealed small demonstrable alterations, but these wer 
so slight in extent and character that it is impossible to make an 
deductions respecting them. In no instance were there observed suc 
characteristic hilar alterations as are common in cases of erythema 
nodosum of demonstrably tuberculous nature. The ventricular lavag' 
fluid was examined by the guinea pig test four times for 3 patients 
six, nine, sixteen and twenty-one days, respectively, after the appearanc 
of the erythema, but with a negative result in every case. 

In 1 case (case 5), in which death occurred and which will b 


described later, the guinea pig test was made with an excised cervica 
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land and on postmortem examination with a hilar and a mesenteric 
land as well, also with negative results. 
(he rise in temperature in most cases lasted one to two weeks and 


emained within moderate limits (38 to 39 C. [102.2 to 104 F.]). 
on an q In 1 case the whole course was without fever; in another case the 
liseas temperature was 38.9 C. (102 F.) on one occasion, two days before 


uch at the outbreak of the erythema, the remainder of the course being free 


healed ® irom fever. One patient (case 5), who had septic adenitis, otitis, pneu- 
| monia and empyema, had fever of long duration and finally died. 
\fter the fading away of the erythema, in no case was there fever 

which could not be explained as the result of septic processes 
[he sedimentation rate was high throughout. During the first week 
the appearance of the efflorescence, the index (microsedimenta- 
tion rate according to Strom’) lav between 40 and 50, corresponding 
to Westergren’s values of 45 and 60. In the case in which there was no 

fever the rate was high (46). 


REPORT OF CASES 


Case 1—K. K., a girl aged 3 years and 3 months, was an inmate of the Sachs 
hildren’s Hospital from April 14 to May 5, 1937, because of erythema nodosum. 

Her parents were healthy. <A half-brother and a half-sister on the mother’s 
side probably had tuberculosis at that time. The child herself had had measles. 

The present illness began with fretfulness and a poor appetite, which lasted 
for two weeks. On repeated taking of the temperature there was no fever. On 
\pril 13 tender exanthems appeared on the legs. 

Examination on the patient’s admission to the hospital showed that the gen- 
ral condition was good. A typical exanthem was present on the anterior surfaces 
t the lower parts of the legs. The lungs, heart, abdomen and other internal 
rgans were normal. Two glands as large as peas were palpable on the neck. 
[he pharynx was slightly reddened. The temperature was 37.4 C. 1.3 F.). 

The urine was normal. The Mantoux test, with up to 20 mg. of tuberculin, 


> a negative reaction. The sedimentation index was 46 on April 14 and 19 


During the whole stay in the hospital the patient was afebrile, « t for a 

ht increase of temperature during a few days when she had pharyngitis, 

inning on April 21. Roentgen study of the lungs made on April 21 elicited 

» comment. The girl was discharged, free from symptoms, on M 7. Sep- 

tember 7 she was still free of symptoms, with a normal sedimentation rate and a 
egative reaction to the Mantoux test with 1 mg. 


\ 3 year old girl, somewhat listless for a fortnight, displayed 


ypical erythema nodosum. She had a negative tuberculin reaction 


il appeared normal on roentgen study. She was free from fever 


vith the exception of an elevation during some days of acute pharyn- 


itis. It is remarkable that the sedimentation rate, even at the beginning 


] 
t} 


he erythema, was so high. 


Strom, J.: Acta pediat. 14:567, 1933. 
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In the next case fever occurred before the outbreak of the erythem, 


CasE 2.—E. F., a girl 1 year and 8 months old, was an inmate of the Croy; 
Princess Louisa’s Hospital from April 26 to May 5, 1937. 

The mother had had erythema nodosum in 1935, when the lungs were examine; 
and considered healthy. The eldest sister, aged 6 years, had had erytheny 
nodosum when 3 years old, regaining health after ten days. The patient haj 
varicella in January 1937, after which she was somewhat listless and tired. She 
had fever for three days a month before the present illness. Otherwise she 
had been healthy. 

The present illness began on April 19 with fever (38.1 C. [100.6 F.]). Since 
then the child had been in bed at home with an evening temperature of over 
38 C. (100.4 F.) for the first few days; afterward she was subfebrile. Op 
April 24 erythema appeared on the lower parts of the legs. The patient ate and 
slept well. There was neither cold in the head nor cough. 

On the patient’s admission to the hospital she was in good condition but pale 
On the lower parts of the legs were typical efflorescences of erythema nodosum 
The heart and lungs were normal. The pharynx was slightly reddened and 
swollen. The sedimentation index was 45. The white blood cells numbered 
13,600, of which nonsegmentated neutrophils comprised 24 per cent; segmentated 
neutrophils, 54%4 per cent; lymphocytes, 41% per cent, and monocytes, 1% per 
cent. The reaction was negative to as much as 3 mg. of tuberculin. In a roent- 
genogram of the lung the diaphragm and the sinus appeared normal. There was a 
somewhat increased central shadow in the pulmonary field, particularly on the right 
and at the base on the left. There was no reliable evidence of alterations in the 
parenchyma. 

The patient was free from fever during the entire time at the hospital, wit! 
the exception of three days, beginning with April 30, when a rise of temperature 
was associated with acute pharyngitis. 


A girl aged 1 year and 8 months, whose mother and sister had had 
erythema nodosum some years before, had fever (about 38 C. [1004 
F.]). On the sixth day of the illness she showed typical efflorescences 
of erythema nodosum and symptoms of a typical infection of the throat. 
The Mantoux reaction was negative to as much as 3 mg. of tuberculin. 


In the next case erythema nodosum was associated with scarlet fever 


Case 3.—R. D., a boy 8 years and 10 months old, was an inmate of the Crown 
Princess Louisa’s Hospital from May 8 to 11, 1937, because of scarlatina and 
erythema nodosum. 

The family history revealed no tuberculosis, and the child was not known 
to have been exposed to it. He had measles, parotitis and pertussis in 1936 but 
otherwise had been healthy. 

On April 22 the boy had fatigue, pain in the throat and fever (40 C. [104 F.] 
The temperature remained high for two days, after which it fell to 38 or 39 C. (1004 
or 102.2 F.). About April 25 large areas of prickly erythema appeared on the 
face and body. After April 30 the temperature rose. From the beginning there 
had been tenderness and adenitis of the cervical glands. On May 3 erythema 
was present on the legs. There had been a slight cold in the head and a cough 
during the few days before the boy’s entry to the hospital. 

On admission the general condition was good. On the legs were typical 
efflorescences of erythema nodosum. The lungs appeared normal. There was 
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weak blowing systolic murmur above the pulmonary artery. The abdomen 
ythema = \ normal. On each side of the throat was a row of fairly soft, tender 


“~~ ,o elands, some as large as a hazelnut. The occipital glands were as large as grains 

- of rice. The tonsils and pharynx were reddened. The temperature was 40 C. 
examine (104 F.). The sedimentation rate was 65. The white blood cells numbered 
erythem, 8600. Of these, nonsegmentated neutrophils comprised 7 per cent; segmentated 


tient had neutrophils, 52 per cent; eosinophils, 73 per cent; lymphocytes, 36 per cent; 
nad pe ; : ’ ; 
ed. monocytes, 24 per cent, and plasma cells, 2 per cent. The urine showed albumin 
. She : : 
ae (1 plus) with masses of red blood cells and casts. 
Wise she , : sige ; 
The day after admission there appeared desquamation typical of scarlatina on 
oo the soles of the feet; so the patient was transferred to the Hospital for Epidemic 
of es Diseases. According to reports from this institution, the Mantoux reaction to 
‘ile. On 3 mg. was negative, and roentgen study of the lungs showed a normal condition 


} a There have been described many cases of erythema nodosum asso- 


but pal ciated with scarlatina, including some in which the tuberculin reaction 


10dosum 


was negative. For instance, Moro” described a case of his own and 


ned an 7a referred to those previously known; he showed that the efflorescences 
umbered : of erythema nodosum usually appear between the third and the fourth 
anne d week of the disease. In this case it appeared at the close of the second 
174 per ; 

week. 
a roent: ‘ — 
re wasa Jem Following are cases of 2 brothers who became ill with erythema 
the right | nodosum in rapid succession. 


1s in the 
Case 4.—T. E., a boy 4 years and 8 months old, was an inmate of the Sachs 


Children’s Hospital from April 13 to 24, 1937, for erythema nodosum, suppurative 


tal, wit ; et ' 
bilateral otitis media, cervical lymphadenitis, and acute rhinopharyngitis, and 


perature : . : 
from May 5 to 10 for acute pneumonia and empyema on the right with suppura- 


tive otitis media on the left. 


iad had The family history revealed no tuberculosis, and the child was not known 
{100.4 g to have been exposed to it. He had previously been healthy. 
scence: In the middle of March the boy had a cold in the head and a cough; he 
ae stayed in bed a week, complaining of aching behind both ears. On March 24 
aan F he went to the outpatient department of this hospital, where bilateral paracentesis 
ercuin. ¢ was carried out. After this the temperature was 37.5 to 38 C. (99.5 to 100.4 F.). 
t fever i There was aching of the right ear on March 27; bilateral paracentesis was repeated 
on the same day. After this there was much suppuration. On March 30 the 
j Crow : throat was greatly swollen, and the patient could not hold his head erect. He 
ina and 7 was admitted to the hospital on the same day and stayed there 1 days; on 
: discharge he was considered to be almost well, no symptom remaining but slight 
known - swelling of the throat. When the child came home from the hospital, the 
936 but 4q mother noticed that he had bluish red patches on the lower parts of both legs. 


The boy remained in bed at home; for the first week the temperature was sub- 

and subsequently it was febrile (38.8 to 39.8 C. [101.8 to 103.6 F.]). 

was a slight cold in the head but no cough. After three or four days, 
swelling of the throat returned, especially on the right. 

When the child was admitted to the hospital his general condition was poor. 
He was emaciated and apathetic, with a pale grayish skin. The lungs and heart 
were normal. The abdomen was soft. A large number of fairly soft, tender glands 
Were palpable on both sides of the throat; on the left side they were as large 


plum; on the right, as large as a good-sized hazelnut. On the anterior sur- 
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faces of the lower parts of the legs were typical efflorescences of erythema 
nodosum in the process of fading. Suppurative otitis was present on both 
sides. Lumbar puncture showed normal pressure and yielded normal fluid. 
The temperature was 40 C. (104 F.). The sedimentation rate was 50. White 
blood cells numbered 19,770, of which nonsegmentated neutrophils comprised 7 per 
cent; segmented neutrophils, 73.5 per cent; lymphocytes, 14.5 per cent; mono- 
cytes, 4 per cent; eosinophils, 0.5 per cent, and basophils, 0.5 per cent. 

The temperature remained between 38 and 39 C. (100.4 and 102.2 F.) except for 
two days when it was 40 C. (104 F.). The tuberculin reaction to as much as 10 mg. 
was negative. The patient was transferred on April 24 to the surgical depart- 
ment of Crown Princess Louisa’s Hospital for operation on an abscess in the 
throat. A guinea pig test was made with pus from the incised abscess; no sign 
of tuberculosis was evident. Roentgen study of the lungs gave negative results. 

The boy was retransferred to the Sachs Children’s Hospital on May 3, but 
pneumonia soon developed. This was succeeded by a streptococcic empyema, and 
the child was taken once more to the Crown Princess Louisa’s Hospital (surgical 
department), where he died on June 1. 


Case 5.—L. E., the brother of the patient just described, was 2 years and 9 
months old. He was an inmate of the Sachs Children’s Hospital from April 19 
to May 28, 1937, because of erythema nodosum, acute pharyngitis, bilateral cervical 
lymphadenitis and acute bronchitis. 

The family history revealed no tuberculosis, and the child was not known tc 
have been exposed to it. The child had previously been well. He had been 
irritable and fretful since April 12, would not eat and had swelling of the throat. 
There was no cold in the head or cough. The temperature was not controlled. 
On a visit to the outpatient department on April 15 the general condition was 
good. The temperature was 38.1 C. (100.6 F.). There was pronounced acute 
rhinopharyngitis. The boy was in bed at home with fever for two days, and 
was then afebrile until the day before admission to the hospital. On April 16 
erythema appeared on the lower parts of the legs. The diagnosis at the outpatient 
department on April 17 was erythema nodosum. 

On the child’s admission to the hospital his general condition was moderately 
affected; the skin was pale. The lungs, heart and abdomen appeared normal. 
On each side of the throat was a moderately tender gland about as large as a 
mandarin orange, together with a number of glands as large as peas. The tonsils 
were considerably enlarged and reddened; the pharynx was diffusely reddened 
Typical efflorescences of erythema nodosum were present on the lower parts of 
both legs. White blood cells numbered 17,200, of which nonsegmented neutro- 
phils comprised 11.5 per cent; segmented neutrophils, 35 per cent; lymphocytes, 
42.5 per cent; monocytes, 9.5 per cent, and eosinophils, 1.5 per cent. The tem- 
perature was 37.4 C. (99.3 F.). The sedimentation rate was 65. 

During the whole of the stay at the hospital the patient was afrebile, with 
the exception of five days when he had acute bronchitis. Roentgen study of 
the lungs on April 24 gave negative results. 


Thus two brothers, in connection with an intection starting trom 


the pharynx, contracted erythema nodosum. In 1 boy the condition 
became complicated with pneumonia and empyema (streptococcic), and 
the child died. The brother had less violent symptoms. The tuberculin 
reaction to 1 mg. was negative. 

The case in which death occurred is, of course, of special pathogenic 


interest. 
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hema AUTOPSY 

both =| The postmortem examination was carried out by Dr. Wilton. 

fluid, d The diagnoses were chronic indurative and acute purulent tonsillitis ; broncho- 

Vhite 3 pneumonia of the right lung; empyema with operation; acute bronchiolitis; 

“ fibrinopurulent pericarditis, and chronic and acute lymphadenitis. 

nono- : Gross Examination—On the left anterior side of the throat was a scar with 
; fibrous transformation of the subcutis. Over an area as large as the palm of 

pt for g a hand, just below the umbilicus, were a few pinpoint hemorrhages in the subcutis. 

() mg. : Resection of the ribs had been done on the right. In the operative field there 

— 4 exuded a slight amount of yellowish green pus. 

‘ sei = The peritoneum was everywhere smooth and shiny. The liver extended to 

—_ s the costal arch. In the right pleural cavity were about 2 tablespoonfuls (30 cc.) 

re | of yellowish green pus. The right lung lay collapsed at the hilus and was com- 

3, but i pletely coated with a thick furring of fibrin. The left pleural cavit 1s normal. 

i, and Both the inner surfaces of the pericardial sac, over an area corresponding to the 


—— 3 left auricle, were bound together by open-spaced, easily loosened layers of fibrin. 
In the pericardial sac were about 3 tablespoonfuls (45 cc.) of thin fluid mixed 


and 9 : with fibrin. 
ril 19 FE The heart was of normal size and form. The endocardium was smooth and 


showed no significant valvular changes. The cardiac musculature was pale gray. 
The large vessels and the coronary vessels displayed no alterations 
In order to examine the hilar region, the lungs were removed together. On 


rvical 


wn tc 
been the right was encountered a lymphatic gland about as large as a hazelnut. The 
hroat sectioned surface was reddened and swollen, and the whole appearance corre- 
-olled, sponded to that seen with acute lymphadenitis. On section of this gland, nowhere 
1 was could there be observed any caseous necrosis or other sign of tuberculosis. On 
acute dissection of the soft parts in the left hilar region, there could be observed 
and ’ merely a gland as large as a grain of rice, with a firm shiny white sectioned 
ril 16 surface, in the center. This gland was kept for microscopic examination, and 
yatient that on the right, for the guinea pig test. The soft parts of the pharynx were 
7 then examined in the same way by dissection along the trachea. Neither below 
rately the scar nor in any other place could any lymphatic glands be obser 
yrmal. The lungs were examined in detail. The upper lobe of the right lung showed 
asa a a grayish red sectioned surface. The lower lobe was a darker red. The lung 
ronsils ; parenchyma was atelectatic over large areas. Here and there were elevated 
dened areas with a granular cut surface, from which were pressed drops of pus and 
rts of ; r air-free turbid juice. The left lung was air containing throughout n the upper 
eutro- 4 lobe, the alveoli were greatly distended by air. From the finer bronchi pus could 
reyes, 3 occasionaly be pressed out. There was no sign of old or recent tuberculosis. 


. tem- 2 The liver displayed distinct markings, with somewhat distended central veins. 
The parenchyma was pale brown; it showed no remarkable changes. The spleen 
weighed 35 Gm. The pulp was somewhat more porous than normal. The ven- 

tricle was distended by thin fluid material with a considerable admixture of mucus. 

The mucous membrane was pale and easily removed from the underlying tissues. 

In the canal, on the fold of the mucous membrane, were submucous pinpoint 
hemorrhages. The duodenum displayed a bile-saturated mucous membrane. The 

biliary ducts and the gallbladder were normal. Neither the small nor the large 
itestine showed any alterations, with the exception of a few slightly swollen 

yer’s patches. At the root of the mesentery there was a lymphatic gland half 

size of a pea. The sectioned surface was reddened and slightly swollen. This 

id was preserved for the guinea pig test. The kidneys were of normal size. 
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The sectioned edge was slightly swollen, and in a few places the marking was 
indistinct. The renal pelves and ureters were normal. The bladder contained 
a slight amount of turbid disintegrated urine. The mucous membrane showed 
moderate injection. The adrenals, pancreas and seminal vesicles showed nothing 
remarkable. 

, The skull was firmly attached to the dura. In the interstices of the pia was 
seen a small quantity of clear serous fluid. The meninges were normal. The 
brain showed no macroscopic alterations. 

The mucous membrane of the pharynx was swollen and reddened. The tonsils 
were as large as hazelnuts; yellow rods issued from the sectioned surface. In 
the right tonsil was an abscess as large as a grain of rice. 

Although the internal organs were examined in detail, it was impossible t 
find any tuberculous alterations. 

Microscopic Examination.—Both tonsils were sectioned. In some places the 
tonsillar tissue was indurated. There were large numbers of seccndary follicles, 
and infiltration of pus was occasionally noted. The squamous epithelium of the 
tonsils showed infiltration with white blood cells; here and there was superficial 
necrosis. 

In and around the bronchi of the right lung was infiltrated pus; here and 
there pneumonia was present in various stages. Both large and small vessels wer 
greatly distended by red blood cells. 

The lymphatic gland from the hilar region on the left showed slight induratior 
of the connective tissue in the central parts; otherwise it was normal. 

The microscopic investigation, like the macroscopic, failed to show any kind 
of tuberculous alteration. 

A guinea pig test of the hilar and mesenteric glands just mentioned gave 
negative results. 

In view of the careful pathologic, anatomic and histologic investigations together 
with the guinea pig tests, we believe that tuberculosis may be excluded in this case. 

In 4+ cases the children complained of more or less troublesome pains 
in the abdomen, especially on the days before the appearance of the 


efflorescences. [or this reason one of the patients (case 6) was even 


sent by the doctor to the hospital for suspected peritonitis. 


Case 6.—B. O., a boy 2 years and 7 months old, was an inmate in the Crown 
Princess Louisa’s Hospital from May 26 to June 11, 1937, because of erythema 
nodosum. 

Two aunts on the father’s side, aged respectively 31 and 26 years, had had 
erythema nodosum, one five years previously and the other in 1936. In both 
cases roentgen study gave negative results. 

At the beginning of May the patient had frequent urination. The urine was 
dark and turbid and had a strong odor. Some days before the boy’s admission 
to the hospital this symptom disappeared. Simultaneously there was constipation 
On May 22 the child complained of pain in the abdomen and had fever (38.3 C. 
[100.9 F.]). He vomited once. The next day typical efflorescences of erythema 
nodosum appeared on the lower parts of the legs. The patient complained of pain 
in the finger joints; the temperature was 38.3 C. The following day the child 
was sent to the surgical department of the hospital for suspected peritonitis. 
He remained there from May 24 to May 26. During these days, the temperatur 
was subfebrile. The abdomen was soft but presented tenderness of the lower part 
on the right side. The urine was normal. 
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Examination on May 27 showed that the general condition was good. Typical 
rythema nodosum wag present. The lungs, heart and abdomen were normal. 
he pharynx was pale. On each side of the maxillary angle was a nontender 
oland half as large as a pea. White blood cells numbered 17,000, of which yaupg 
nyelocytes comprised 74 per cent; nonsegmentated neutrophils, 10 per cent; Seg- 
mentated neutrophils, 48% per cent; lymphocytes, 40% per cent, and monocytes, 
24 per cent. The urine and feces were normal. The temperature was 37.4 C. 
(99.3 F.). The sedimentation rate was 60. 

During the following week there was fever (38 to 39 C. [100.4 to 102.2 F.]) 
in connection with an acute pharyngeal infection; afterward the temperature was 
subfebrile or normal. 

The reaction to 3 mg. of tuberculin was negative. A guinea pig test made with 
the ventricular lavage fluid on May 29 gave a negative result. 

On May 27 roentgen study of the lungs showed no abnormality. 


It is not easy to judge of the cause of the abdominal pains in these 4 
cases when one considers how commonly such abdominal symptoms 
are associated with acute infections in children, as a rule not least with 


pharyngeal infections. In cases of erythema nodosum of tuberculous 


venesis, there occurs now and then another symptom: pain between 
the shoulders, sometimes even with tenderness over that area. On the 
other hand, abdominal pains in cases of erythema nodosum of tubercu- 
lous origin are unusual; hence the occurrence of such pain in no less 
than 4 of these nontuberculous children appears to us to deserve mention. 

It is remarkable that in a country like Sweden, where for a suc- 
cession of years it has been demonstrated that the great majority of 
cases of erythema nodosum have been tuberculous, there should sud- 
denly be discovered in Stockholm, within a brief period, a close suc- 
cession of cases of erythema nodosum of another type. Of what nature, 
then, are the cases in which there is a negative reaction to tuberculin? 

In case 4, in which a careful pathologic, anatomic and _ histologic 
investigation was made, tuberculosis can be excluded. As far as we are 
aware, there has not previously been reported a case of erythema 
nodosum in which the tuberculin reaction was negative in which the 
course, closely ‘corresponding with the erythema nodosum syndrome, has 
proceeded to death, and in which a careful pathologic and anatomic 
investigation has been carried out. In our opinion, the case seems to 
prove that there are instances of erythema nodosum of another origin 
than tuberculous. 

\s regards the course of the erythema nodosum syndrome and the 
result of the clinical investigation as a whole, this case does not differ 
i any essential respects from the other cases in this group which we 
have had the opportunity of following or of studying in detail 

Tuberculous erythema nodosum is an allergic symptom complex. In 
the present cases also, in which there is another cause, there is much 
which seems to point to the possibility that the erythema nodosum syn- 
drome itself is an allergic phenomenon but is made active by an infection 
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of another type. According to several of the histories of the cases 
described here, instances of erythema nodosum had formerly occurred 
in the family. To a certain degree, this circumstance seems to point to 
allergy as a cause. 

Both in the case in which a pathologic and anatomic investigation 
was carried out and in several other cases which we have followed, a 
pharyngeal infection preceded the outbreak of the erythema nodosum, 
Everything, then, seems to show that a pharyngeal infection can give 
rise to erythema nodosum. In some of the cases there was no history 
of a pharyngeal infection; but remembering that a pharyngeal infec- 
tion may be present in children without being noticed by those in contact 
with them, we cannot positively exclude the possibility that such an 
infection preceded the erythema. 

The close succession of cases was remarkable in that for a short 
period in the city where it occurred it altered the previous ratio between 
tuberculous and nontuberculous erythema nodosum. That such should 
be the case is interesting and leads to certain consequences. It indicates 
the necessity of a tuberculin test in every case of erythema nodosum. 
A Pirquet test or other cutaneous test is not sufficient. If a cutaneous 
test should give no reaction, the Mantoux test should be performed 
with 0.1 to 1 mg. Our own experience shows that there are cases of 
tuberculous erythema nodosum in which the tuberculous allergy is not 
revealed until a rather large dose of tuberculin is employed. The 
observations reported here demonstrate that such testing with tuberculin 
is of more importance than it is at present considered to be. The reason, 
of course, is that the diagnosis of the condition—tuberculous or non- 
tuberculous—is attended by practical consequences which sometimes 
are important. 

That such a close succession of cases of nontuberculous erythema 
nodosum could occur in one center of population gives to some extent a 
new perspective to the problem of erythema nodosum in its entirety. 

This circumstance does not nullify the fact that in Scandinavian 
countries erythema nodosum has, as a rule, hitherto proved to be tuber- 
culous. But our observations seem to imply that one must not exclude 
the possibility that the relation between tuberculous and nontuberculous 
erythema nodosum possesses various aspects—aspects which may even 
vary periodically among different peoples and in different parts of the 
world. 

SUMMARY 


It has earlier been shown, particularly by Ernberg’s investigations. 


that erythema nodosum is an allergic syndrome which in the majority 


of cases is released by a tuberculous infection. At any rate this is true 
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children. However, in recent years a number of cases have been 
described in which the condition seemed to have no connection with 
tuberculosis. 

During the first half of 1937 a rather extensive, close succession of 
the cases of erythema nodosum in which the tuberculin reaction was 
negative occurred in Stockholm. During the first six months of that 
vear 34 patients with erythema nodosum were received at the chil- 
dren’s hospitals, 20 of whom had negative tuberculin reactions. In 
these cases the condition occurred during the months of April and May, 
while in the cases in which the tuberculin reaction was positive the 


incidence was evenly distributed over the period of January to June. 
In comparison we may mention that during the years 1928 to 1936 
only 34 of 420 patients treated for erythema nodosum had negative 


reactions to tuberculin. 

The 20 cases of nontuberculous erythema nodosum were subjected 
to a close analysis, which gave the following results: 

Heredity and exposure to tuberculosis played an exceedingly small 
part. Mantoux tests with from 1 to 20 mg. of tuberculin were carried 
out with negative results. Roentgen examination of the lungs was made 
in all these cases, and no changes, or merely unimportant ones, were 
proved; at any rate they were not of the scope generally associated 
with tuberculous erythema nodosum. In 1 case the condition was 
complicated with pneumonia and empyema, and the course ended with 
death. This case is of special interest, for as far as we know it is the 
first case of erythema nodosum associated with a negative tuberculin 
reaction in which postmortem examination was made. At the autopsy, 
which was carried out with special consideration for the possible existence 
of tuberculosis, no tuberculous changes could be traced. 

To a certain extent these observations throw a new light on the prob- 
lems of erythema nodosum; they involve important consequences, both 
from a theoretic and from a practical point of view. 
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The marked contrast that exists between [Eskimos free from 
dental caries and those among whom the disease is prevalent, as noted 
in the previous report in this series,! makes them particularly desirable 
as subjects for investigation of the disease, especially in the search for 
differences to which causative significance may be attached. This report 
presents the findings in a study of certain chemical characteristics of 
stimulated saliva of Eskimos with and without dental caries, following 
the lines indicated in a previous report by one of us.? The previous 
findings showed that the stimulated saliva of persons free from caries 
differs in several respects, in group averages, from that of persons with 
active caries. The group without caries yielded higher average values 
for total calcium, inorganic phosphate, carbon dioxide capacity and per- 
centage of calcium removed after the specimen was shaken with tricalctum 
phosphate, Ca, (PO,)., while the group with active caries gave a higher 
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average value for phosphorus removed after similar treat 


differences between the two groups in the total calcium and the 


phosphate content were small, but approached statistical sig 


whereas the other differences mentioned were more stri 
definitely significant. 
METHODS 
Samples of saliva for chemical analysis were collected from 49 
Eskimos used as subjects for the bacteriologic study detailed in the previ 
Under the conditions that obtained in the field, no special precauti 
taken regarding the time of day at which the samples were collected 


the relation of the time of collection to meals. A 15 cc. sample stir 


chewing paraffin was collected immediately after collection of th 
sample for bacteriologic analysis. After a period of rest ranging 
minutes, necessarily variable under field conditions, another sample 


was collected. Immediately after collection, 0.05 cc. of a 2 per cent 


mercury bichloride, added by pipet, was stirred well into each samp! 


tubes were closed with rubber stoppers. The tubes were subsequ 
with a heavy coating of melted paraffin and shipped to the laboratory i1 
for analysis. The period between collection and analysis ranged fr 
to thirty-seven days. The use of mercury bichloride appeared effectiv 
bacterial action; none of the samples, on arrival in New York, show 
of decomposition. Preliminary tests had indicated that preservation w 
bichloride by the method used introduced small and fairly constant cl 
characteristics to be tested. In these preliminary tests, during a per 
from twenty-eight to thirty-one days, the total calcium content was ré 
0.3 mg. per hundred cubic centimeters, while the inorganic phospl 
was reduced about 0.6 mg. per hundred cubic centimeters. During 
thirty-one days, the amount of calcium removed after the specimen 


with tricalcium phosphate was reduced about 3 per cent, while the « 


amount of phosphorus was increased about 7 per cent. Carbon dioxid 


during twenty-two to thirty-six days, was reduced about 2.3 cc. per hi 


centimeters. 

The analytic methods used were those described by one of us ( 
single sample of commercial tricalcium phosphate, the same as that 
previous tests, was employed in all instances. 

The subjects studied included 28 who were free from caries, 17 
and 4 with doubtful caries, ranging in age from 6 to about 70 years 
for selection and classification of these subjects was given in the previ 
It may be pointed out that this basis differed from that previously 
one of us (M. K.),2 in which the presence of partially disorganized 
early proximal or gingival lesions was taken as an important criteriot 
activity. Since proximal decay of the permanent teeth was comparatiy 
mon among the Eskimo subjects of this study and gingival decay 
somewhat less reliable index of activity, softened dentin, was empl 
subjects free from caries were selected on as rigorous a basis as befor 


except that roentgenographic checks were not possible. 
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RESULTS 
In view of the opportunity afforded by the available data to compare 
both the chemical and the essential bacteriologic findings with the clinical 
findings, the results are given for individual subjects (table 1). The 


TaBLE 1.—Bacteriologic and Chemical Findings in Saliva and Incidence of Dental 
Caries and Salivary Calculus in Individual Alaskan Eskimos 











Inor Carbon 

Total ganic Percentage Dioxide 

Caries, Lacto- Yeasts, Cal- Phos- Removedt Capac- 
Percent- bacilli, No. per cium, phate, ——————— ity, 





Age, ageof Cal, No. per Ce. Ce.of Mg. per Mg. per Cal- Phos- Cc. per 
r 

















Subject Teeth culus ofSaliva Saliva 100Ce. 100Ce. cium phorus 100 Ce 
L. B. 8 50.0 0 222,600 625 5.5 13.3 76 22 31.2 
8S. C. 9 66.7 0 20,200 75 5.2 13.2 67 + 6f 40.5 
ses 16 45.8 0 31,050 200 5.8 7.8 67 +21 34.0 
M. B. 9 43.3 0 72,400 50 5.1 12.4 72 +12 27.0 
F. B. 18 23.3 0 26,300 25 5.6 10.0 71 +16 soe 
RB. I. 12 17.9 0 142,100 175 4.6 11.3 63 15 25.0 
x. i 15 41.7 0 772,630 0 4.6 11.5 56 33 13.6 
W. O. 21 31.0 0 479,730 0 5.6 11.0 66 3 13.0 
0 Oe 20 43.3 0 24,930 0 3.6 13.6 a3 45 10.2 
E. J 6 63.8 0 2,500 0 wo sane - aa 40.4 
rh td 7 58.9 0 1,980 0 5.5 12.1 78 +9 31.0 
M. T. W. 15 48.2 0 2,800 0 5.7 12.5 47 58 10.8 
A. Bs 9 20.8 0 775 0 5.1 14.9 52 38 24 
F. B. 10 58.9 0 0 0 5.3 10.7 43 49 12.6 
tee fe . 17.8 0 0 0 4.8 11.5 66 10 30.8 
A. W. 11 16.7 0 0 0 5.4 12.2 64 18 23.0 
A. A. 15 48.2 aoe 0 0 6.3 15.8 76 12 















E. F. : 25.0* 0 0 0 5.1 9.6 50 21 21.8 
S. W. 22 8.1* 0 0 0 4.8 11.0 45 32 26.0 
Kat. 55 0* a 115,800 0 6.1 11.8 80 +16 43.9 
BW. 41 0* 565 50 ta 13.9 81 19 46.0 
N. A. 22 0 a 11,600 0 7.5 13.3 84 1-29 56.4 
P..K. 9 0 + 2,620 0 5.9 16.7 84 3 45.3 
E. W. 6 0 0 7 0 4.8 12.2 54 47 25.8 
ys 15 0 0 258 0 7.7 11.6 81 9 39.8 
Koo. 70 0 + 120 0 yr) 10.0 69 9 30.0 
Fi. 20 0 - 80 0 6.2 10.8 69 12 29.0 
Iv. 50 0 0 0 0 5.1 16.2 78 11 22.8 
Be. 16 0 “+ 0 0 5.4 12.8 77 +6 28.7 
Ww.iI. 21 0 + 0 0 5.6 14.0 76 12 80.4 
Wi. 85 0 —_ 0 0 6.7 15.0 R2 +1 35.4 
No name 35 0 + 0 0 4.4 13.2 78 35 27.8 
Lo. 40 0 -—~ 0 0 4.8 11.0 72 +62 48.8 
Da. 20 0 on 0 0 8.3 14.0 87 35 33.0 
au. 14 0 4 0 0 4.6 11.9 78 11 35.8 
Mo 18 0 “= 0 0 49 14.0 61 42 27.0 
oe a yal) 0 L 0 0 5.6 14.0 60 42 94.0 
Tehu. 80 0 4 0 0 5.7 10.8 70 19 29.8 
Phi. 85 0 + 0 0 6.3 3.2 74 +9 46.0 
G. W. 36 0 f- 0 0 7.8 10.0 73 2 86.8 
A.B. 40 0 os 0 0 5.3 12.0 60 16 $1.5 
Tho. 45 0 + 0 0 10.4 13.8 90 +29 62.0 
L. F. 45 0 re 0 0 5.8 13.5 0 12 41.8 
S. A. 55 0 + 0 0 6.8 13.7 73 9 99.9 
Ma. 18 0 4 0 0 5.8 13.6 75 3 28.0 
Jo. 17 0 saan 0 0 6.8 9.8 75 +2 28.4 
Are. 10 0 of fe 0 0 5.8 13.7 74 17 44.8 
Kang. 14 0 +4 0 0 4.2 13.0 71 +18 48.8 
Pa. 20 0 4-4 0 0 5.9 16.7 84 13 45.3 















* Doubtful. 
+ After the specimen was shaken with tricalcium phosphate. 

t The plus sign indicates that the stated percentage of phosphorus was added during 
shaking. 










data are grouped in accordance with the presence and apparent activity 
of caries and are listed in an order determined roughly by the bac- 


teriologic findings. Subjects from whom both lactobacilli and yeasts 
were isolated are listed first, followed by those who yielded lactobacilli 
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thout yeasts and then by those who yielded neither type of organism. 
interrelationships of these findings will be discussed later in this 

al 
[able 2 presents the average values for the chemical analyses corre- 
lated both with dental caries and with the occurrence of salivar lculus. 
The average values for the group with caries and for the group with- 
out it differed in the same direction as those previously reported for 
clinic patients. The values for the total calcium and the inorganic phos- 
phate content are similar in magnitude to the averages previously obtained 
(which for the group with active caries and for that free fr dental 
decay were, respectively, 5.3 and 6.1 mg. for calcium and 12.2 and 13.4 


mg. for phosphate *). The values for calcium+removed after the speci- 


men was shaken with tricalcium phosphate were higher, while those for 
phosphorus similarly removed were lower, than those previously reported. 


BLE 2.—Average Values for Chemical Analysis of Stimulated Saliva 
Eskimos Correlated with Dental Caries and Salivary Calct 


Inorganic Phos 
Total *hos Calcium ph« 
Number Average Calcium, phate, Removed,* Rem 
of Age, Mg. per Mg. per Per Pe 
ndition of Teeth Subjects ¥F, 100 Ce, 100 Ce. centage cent 


17 12.: 


r the specimen was shaken with tricalcium phosphate. 


The averages for carbon dioxide capacity were also higher than the 

values previously obtained. It may be noted that several of the carbon 

dioxide values, in particular those obtained among the subjects thout 

caries, are exceptionally high. The maximum individual valu rded 

previously,? 44.7 cc. per hundred cubic centimeters, is exceeded by the 

results for 8 Eskimos without caries and by 1 with doubtful caries. 
In view of the clinical data previously given for these subject 

not surprising that the average age of the group with caries 

siderably lower than that of the group free from caries. In a1 

determine whether the age factor influences the differences in 

characteristics, the data for the group without caries were r 

according to age (table 3). This one group, the largest, w 

in order that the factor of caries might be eliminated when 

of age was considered. It appears that only the values for 

calcium content show a trend with age, which may in part 

he difference in the averages between the group without c 


1 
W 


le and the group with caries. But even here this effect 
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discounted, since the lowest value given for calcium in table 3—that for 
the youngest age group, with an average age close to that of the group 





with caries—is well above the average for the subjects with caries, 
The other values show no such trend. On the whole, it may be concluded 
that the differences between the group with caries and that without it 
given in table 2 are not appreciably determined by the age factor, 








Clinical records on the occurrence of salivary calculus being ayvail- 






able for these Eskimos, it seemed of interest to regroup the data in 






relation to that condition. The averages for the four clinical groups, 
The findings 





as defined in the previous report ' are included in table 2. 






for the total calcium and the inorganic phosphate content are similar to 






those reported for clinic patients with and without salivary calculus by 
Tenenbaum and Karshan,* although the differences reported here are 
On the whole the findings for the group free from 


he 






somewhat smaller. 
calculus resemble those for the group with caries, and, conversely, t 














TaBLe 3.—Relation of Data on Chemical Analysis of Saliva to Age of the Group 


of Alaskan Eskimos Free from Caries 














Carbon 





Average Average 




















Total Inorganic Average Average Dioxide 
Number Age Average Calcium, Phosphate, Calcium Phosphorus Capacity, 
of Range, Age, Mg. per Mg. per Removed,* Removed,* Ce. per 
Subjects 2 & a ¥r. 100 Ce, 100 Ce. Percentage Percentage 100 Cx 
8S 6-17 12.6 D7 12.3 73.9 11.8 36.5 
) 18-22 19.9 6.2 13.8 74.5 16.5 34.1 
12 30-70 43.0 6.4 12.7 (2.4 0.4 37.1 





with tricalcium phosphate 





\fter the specimen was shaken 













values for the groups with calculus are similar to those for the group 





without caries. This is to be expected, in view of the relative distribution 





of the two clinical conditions among these subjects, as shown in table 1. 






The 21 subjects free from calculus included 16 of the 17 who had 
caries, and all but 3 of the 28 subjects with calculus were included in 






the group without caries. The chemical data thus agree with the indi- 






cation of the clinical findings, given in the preceding report,’ that the 






presence of caries and the occurrence of salivary calculus are inversely 







related. 
Since the subjects with calculus are largely those included in the 





group free from caries, it appears again that the differences in average 






age between the groups with differing degrees of calculus do not affect 
It may be noted that these data indicate trends which 






the chemical data. 
are in accordance with increasing amounts of calculus and which are 







apparently independent of the average age of the four groups. 
Statistical analysis of the significance of these data is given for th 
The statistical method has been detailed 







groups with caries in table 4. 









3. Tenenbaum, B., and Karshan, M.: J. Am. Dent. A. 24:1255, 1937. 
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* It is based on the assumption of homogeneity of 


previous papers. 
the different groups: that is, on the “null” assumption that the groups 
to be compared do not differ from one another. Such groups are there- 
fore pooled to derive a common mean (M,), and the difference (D) 
between each component mean and the common mean is divided by its 
standard deviation (op) to determine the probability that the difference 
observed is not due to chance—i. e., to test the ‘null’? assumption—as 
indicated in standard tables of probability.® On this basis, it appears 
that the differences between the group with and that without 
total calcium content and in carbon dioxide capacity are probabl 
nificant. The other differences are too small, in relation to th 
the groups tested, to be adjudged significant by this means, although 
the difference for calcium removed when the specimen was shaken with 
Significance of the Average Values for Chemical Analysis 
Saliva of Alaskan Eskimos in Relation to Dental Caries 


Number Odds Against 
Condition of fandom 

Chemical of Sub- 0 ] I m4 rence of 
Constituent Teeth jects Mean Difference 


Total Caries 16 1.2 
ealcium No caries 28 


Inorganic Caries 16 
phosphate No caries 28 


Caleium Caries 
removed No caries 


Phosphorus Caries 
removed No caries 


Carbon diox Caries 
e capacity No caries 


tricalcium phosphate may be considered to approach the 
significance. 

\ similar analysis of the data in relation to salivary calculus reveals 
a similar picture, with the differences somewhat less marked, according 
to statistical standards. When one compares the group free from calcu- 
lus with a pooled group comprising all those who had calculus, or with 


the two combined groups of those who had moderate or marked deposits 
(+ and + +), the differences in total calcium content, in carbon 
dioxide capacity and in amount of calcium removed after the speci- 
men was shaken with tricalcium phosphate all approach significance, the 

4. Karshan.2, Rosebury, T., and Karshan, M.: Susceptibility to Dental Caries 
in the Rat: Influence of Calcium, Phosphorus, Vitamin D and Corn Oil, Arch. 
Path. 20:697 (Nov.) 1935. 

5. Pearl, R.: Medical Biometry and Statistics, Philadelphia, W. B. Saunders 

npany, 1930, p. 439. 
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highest individual D: ep ratios in the three instances being, respectively, 
1.79, 2.1 and 2.28. The study of larger groups would be necessary if 
one were to determine whether these differences are actually significant, 








COM MENT 





The correspondence between the data reported here for Eskimos 
and those previously obtained in analyses of the saliva of clinic patients, 
although incomplete, supports the previous indication that chemical 
differences, valid for group averages, exist between the saliva of persons 
with dental caries and that of persons completely free from the disease. 
The correspondence between the two sets of findings is noteworthy in 
view of the different basis for classification of cases used in this investi- 
gation, the criteria being necessarily somewhat less exacting than those 
previously used with respect to the activity of caries. The findings as a 
whole augment the evidence, detailed in the preceding report in this 
series,’ that caries among the Eskimos is essentially the same disease as 
caries among other peoples. It is interesting that the differences in 
the salivary characteristics studied between the group of Eskimos with 
caries and the group without the disease are in all instances similar in 
direction to those reported previously. That several of the actual 
average values differ considerably in magnitude from the averages 
previously obtained may reflect conditions peculiar to Eskimos or to 
certain Eskimos. We are not able to explain these findings on other 
grounds. 

The statistical analysis of the salivary data in relation to caries indi- 
cates that two of the five differences observed between the group with 
caries and the group free from the disease are probably significant, 
while a third borders on significance. The former are the total calcium 
content and the carbon dioxide capacity, and the latter is the percentage 
of calcium removed from saliva after the specimen was shaken with 
tricalcium phosphate. Such an analysis, with each salivary characteristic 
considered separately, may not indicate the whole significance of the 
findings. Thus, further evaluation of the data given in table 2 reveals 
that 57, or 79 per cent, of the individual chemical values for the group 
with caries lie on the caries side of the,pooled means (M, in table 4) ; 
all 16 of the subjects in this group yielded values of this order for two 
or more of the five characteristics; 11, or 69 per cent, showed the corre- 
spondence for three or more characteristics, and 6, or 38 per cent, 
showed what may be called typical values for all five. For the group 
without caries the correspondence was less striking. Here, 75, or 55 
per cent of the values, were on the caries-free side of the means; 16 
of the 28 subjects, or 57 per cent, gave typical values for three or 
more of the characteristics, whereas only 4, or 14 per cent, showed 
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KARSHAN 


the correspondence for all five characteristics and 3 of the subjects gave 
values consistently on the caries side of the means. 

The findings reported here augment the data of several investigators ® 
who observed that the saliva of persons with active dental caries differs 
in certain chemical characteristics, in group averages, from that of per- 
sons free from dental decay. The meaning of the recorded differences 
with respect to the mechanism of caries is not as yet entirely clear. 
Their direction is such as to indicate that they are related in some way 
to the solubility or the destructibility of dental enamel. Thus, higher 
levels of salivary calcium and inorganic phosphate, as found in groups 
without caries, would tend to reduce the solubility of dental enamel in a 
medium to which the saliva has access. A higher carbon dioxide capac- 
ity, likewise, indicating a higher bicarbonate content, would increase the 
acid-neutralizing potency of the saliva and thus would tend to limit the 
development of py levels at which the enamel is attacked. Presumably, 
the partition values for calcium and phosphorus reflect the forms in 
which these elements occur in saliva, but their meaning in relation to 
dental caries is uncertain. 

The bacteriologic data were included in table 1 in order that they 
might be compared with the chemical and the clinical findings. That the 
occurrence and concentration of lactobacilli are clearly correlated with 
the presence of dental caries was indicated in the preceding paper in 
this series + and can be seen in the results for the partial groups pre- 
sented here. Since the chemical data also appear to be correlated with 
caries, it is interesting to compare directly the chemical with the bac- 
teriologic data. There appears, however, to be little individual relation- 
ship between them, so far as these data indicate. Thus, the last 4 subjects 
in the group with caries shown in table 1, who failed to yield lactobacilli, 
resembled the group as a whole in the general aspect of their chemical 
data? Of the 6 subjects whose chemical values were all on the caries 
side of the pooled means—i. e., of the 6 chemically “best” subjects with 
caries—although 5 yielded lactobacilli, for 2 of these there were rather 
low counts. In the group without caries, moreover, the chemical values 
for the 6 subjects whose cultures yielded lactobacilli were again not 
particularly distinctive: For 1 of them all five chemical values were on 
the “caries-free” side of the means, but for another all five were on the 
other side. One may thus infer that the two groups of data, the chemical 
and the bacteriologic, reflect two separate mechanisms, which are dis- 
similar, although both may be related to the activity of dental caries. 

6. Karshan.2 Karshan, M.; Krasnow, F., and Krejci, L. E. J. Dent. 
Research 11:573, 1931. Krasnow, F.: ibid. 12:530, 1932. Hubbell, R. B., and 
Bunting, R. W.: J. Nutrition 5:599, 1932. Hubbell, R. B.: Am. J. Physiol. 
105:436, 1933. 
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SUMMARY 

Analysis of the stimulated saliva of 49 Eskimos yielded higher 
average values for the group free from dental caries, as compared with 
the group having active caries, for the total calcium content, the inorganic 
phosphate content, the carbon dioxide capacity and the percentage of 
calcium removed after the specimen was shaken with tricalcium phos- 
phate, as well as a lower average value for the group without caries 
for phosphorus removed after the same procedure. The differences in 
average values between the two clinical groups are similar in direction to 
those previously reported for clinic patients. Statistically the differences 
in total calcium content and in carbon dioxide capacity appear signifi- 
cant, while the difference in calcium removed after the specimen was 
shaken with tricalcium phosphate approaches a significant level. These 
findings thus confirm the previously reported indication that certain 
salivary characteristics, presumably related to the power of saliva to 
prevent the solution of dental enamel by acids, are correlated in group 
averages with the occurrence of dental caries. They also augment the 
clinical and bacteriologic evidence, presented in the preceding paper in 
this series, that dental caries among Eskimos is similar to dental caries 
elsewhere. 

In addition, the same data correlated with the presence of salivary 
calculus show average differences such that the group free from 
calculus resembles the group with active caries in these chemical char- 
acteristics, while the groups with calculus in varying degree resemble 
the group without caries. Thus weight is added to the evidence for the 
inverse relationship between caries and salivary calculus previously noted 
on clinical grounds. 

The data on the occurrence of lactobacilli and yeasts in the saliva 
of these 49 Eskimo subjects are presented individually with the chemical 
findings. Although both the bacteriologic and the chemical data sep- 
arately appear to be correlated with the occurrence of dental caries, the 


two groups of data show little correspondence with each other for the 


individual subjects. 





dale dain Lictaedisvik is aneicalaneaaaaae 


dist 
1 
nov 


arti 


Ccoul 
the 
clud 


tiou 


SR I = 


Sef PRG Res rr as og ari Sa BIRR EQ OR 


ERYTHROCYTES IN URINARY SEDIMENT IN HEALTH 
AND IN DISEASE (SCARLET FEVER) 


STUDIES BY THE ORTHOTOLIDINE TEST 


JOSEPH K. CALVIN, M.D. 
AND 

JOSEPH CARBONE, M.D. 
CHICAGO 


lhe cause of chronic glomerular nephritis is by no means clear, nor 
is there much agreement among investigators as to whether an acute 
attack followed by a latent period is the forerunner of the chronic stage. 


It is not the purpose of this article, nor will any attempt be made, to 


discuss exhaustively the literature on these problems. We present, 
however, a few expressions of opinion from recent textbooks and 
articles relating to the subject. Aldrich? stated: 


Several facts brought out by our study of nephritis have cast doubt 
hypothesis: First, one is often unable to elicit from the patients or theit 
ny history of acute febrile infection at the onset; second, our careful 
bservation of large numbers of children who have suffered from acute 
infectious hemorrhagic nephritis has failed to reveal significant relationship be 
the two conditions; third, in the few patients seen from the beginning 
chronic nephritis, the onset observed was distinctly insidious; fourth, treats 
ur clinic of all demonstrable foci of infection has never had perceptible fa 
influence on the course of chronic nephritis or resulted in a single cure. 


Boyle, Aldrich and their co-workers? studied by means of Addis 
counts 25 children clinically recovered from acute hemorrhagic nephritis, 
the studies being made up to eight years after recovery. The 
cluded that children who have clinically recovered from acute postinf 
tious hemorrhagic nephritis do not have subacute or latent nephritis 

lishberg * concluded : 

The etiology of acute glomerulo-nephritis, from which the chroni 
evolves, has been discussed. Chronic glomerulo-nephritis seems more apt t: 


From the Sarah Morris Hospital for Children of the Michael Reese Hos} 

he Cook County Children’s and the Cook County Contagious Disease H 

1. Aldrich, C. A.: Chronic Nonspecific Nepritis, in Brennemann, J.: Pr: 
i Pediatrics, Hagerstown, Md., W. F. Prior Company, Inc., vol. 3, chap. 28 

2. Boyle, H. H.; Aldrich, C. A.; Frank, A., and Borowsky, S.: The 
Count in Children Following Clinical Recovery from Postinfectious Nepl 
J. A. M. A, 108:1496 (May 1) 1937. 

5. Fishberg, A. M.: Hypertension and Nephritis, Philadelphia, Lea & 

pp. 427-429, 
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after certain varieties of the acute disease than following others. Thus, post. 
scarlatinal glomerulo-nephritis becomes chronic in only an exceedingly smal! pro. 
portion of cases. Chronic glomerulo-nephritis is apparently more likely to evolye 
when the acute attack follows sore throat or exposure to cold. . . . I have the 
impression that acute glomerulo-nephritis in older individuals is decidedly more 
apt to become chronic than in the young. . . . While there are many cases oj 
chronic glomerulo-nephritis in which the evolution from the acute stage occurs 
under our eyes or can be traced with fair certainty from the history, there js 
also a large contingent in which no history of the acute attack can be obtained, 
In such cases, it is probable that the acute attack was so mild that it never came 
to the attention of the patient. The initial renal injury may have followed a sore 
throat which was considered merely an insignificant “cold” for which a physician 
was not consulted. Possibly, also, some of the cases date from scarlet fever in 
childhood. 


Murphy * remarked: 


The milder forms [of acute nephritis] may pass unrecognized and untreated, 
and neither the patient nor the doctor may know that there is any disease of the 
kidney. These are the cases which frequently progress insidiously into the chronic 
form. It is generally believed at present that the chronic form of glomerular 
nephritis develops as a result of an acute attack which remains unhealed. A study 
of patients with chronic nephritis shows that in most cases a history of an acute 


attack is lacking. . . . Escaping recognition, the first evidence of renal damage 
appears months or years later with the development of the symptoms and signs of 
chronic glomerular nephritis. . . . The severity of the initial attack is nota 


deciding factor with regard to the course and outcome of the disease 

a mild, almost unrecognizable acute attack may gradually pass over into the 

chronic phase, while in some of the most severe attacks healing occurs promptly 
a clinical cure does not mean that the renal lesion has healed. 

The unhealed lesion may smoulder for months or years without giving any pro- 

nounced evidence of its presence. 


Snoke,’ working with Addis, was one of the most recent contestants 
of the view of Aldrich® and Guild* that the prognosis of acute 
nephritis in children, at least, is almost uniformly good for complete 
recovery and that chronic nephritis is an entity etiologically unconnected 
with acute glomerular nephritis. Snoke pointed out that Addis was the 
first to offer proof that acute nephritis and chronic nephritis are, respec- 
tively, the beginning and the last stage of one continuing process. The 
connecting link was supplied by Addis,’ who discovered and applied a 


4. Murphy, F. D.: Acute Diffuse Glomerular Nephritis, M. Clin. North 
America 18:1331 (March) 1935. 

5. Snoke, A. W.: Stages, Prognosis and Duration of Glomerular Nephritis 
in Childhood, Am. J. Dis. Child. 58:673 (March) 1937. 

6. Aldrich, C. A.: Clinical Types of Nephritis in Childhood, J. A. M. A 
94:1637 (May 24) 1930. 

7. Guild, H.: The Prognosis of Acute Glomerular Nepritis in Childhood. 
Bull. Johns Hopkins Hosp. 48:193 (April) 1931. 

8. Addis, T.: A Clinical Classification of Bright’s Disease, J. A. M. A 85: 
163 (July 18) 1925. 
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suitable quantitative test for pathologic elements in the uri He 
established the existence of a latent stage in nephritis during which 
casts, red blood cells, epithelial cells and protein are excreted in abnor- 
mally large amounts for periods ranging from a month to twenty years 
or more, thus demonstrating continuing activity of the renal lesion. 
During this period the patient remains in apparently good general health, 
and the ordinary tests for renal function indicate that the kidneys are 
normal. Addis observed that in some cases the latent stage is followed 
by actual and apparently complete healing. In others he was able to 
trace a continuously active process through the acute, latent and chronic 
stages and the final uremic episodes. 

The latent stage of nephritis is that in which there is absence of 
symptoms together with the continuing excretion of abnormally large 
numbers of red blood cells, casts and protein, which usually cannot be 
determined without the use of the Addis count, by the concentration 
method. Snoke,®* after performing the Addis count on many children, 
concluded that acute glomerular nephritis in children commonly, if not 
invariably, enters a latent stage after the initial period. It may heal 
during the latent stage. The initial stage, no matter how intense, gives 
no indication of the ultimate prognosis. 

Lyttle,® using the Addis sediment count, found for normal 
that the average number of red blood cells in the twelve hour co 
trated night urine was 15,181, with a maximum of 129,000, as c 
with 500,000 cells, the maximum normal figure of Addis for 
Lyttle,° after performing the Addis sediment count on 14 children 


who were recovering from scarlet fever, found that all tests showed 
moderate transient increases in the excretion of protein and formed 


. 


elements during the period from eight to forty-five days after the 
of scarlet fever. In none was there the slightest clinical evidence of 
nephritis. He stated that experience has indicated that in many cases 
the information yielded justifies the added expenditure of time from the 
standpoint of both therapy and prognosis. The Addis count is only 
approximately accurate, and even Addis pointed out that it is unneces- 
sary to make the method quantitative in the strict sense of the word. 
The figures are roughly approximate and are highly suitable for clinical 


onset 


purposes. 
Consequently it is obvious that the Addis sediment count or an 
equivalent test is valuable when the purpose is: (1) to detect latent 


8a. Snoke, A. W.: Prognosis of Chronic Glomerular Nephritis in 
J. Pediat. 14:111 (Jan.) 1939. 

9. Lyttle, J. D.: The Addis Sediment Count in Normal Children 
Investigation 12:87 (Jan.) 1933. 

10. Lyttle, J. D.: The Addis Sediment Count in Scarlet Fever, J. Cl 
tigation 12:95 (Jan.) 1933. 
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nephritis; (2) to follow the transition from acute to chronic nephritis M 
through the latent stage; (3) to determine the complete recovery or M 
healing of the kidneys; (4) to detect the effects of therapeutic pro- m 
cedures or pharmaceutics on the kidneys in health and disease; (5) to ul 
determine the incidence and duration of mild, clinically unrecognizable 
(subclinical) nephritis during the course of or following acute infections 
(this might explain the development of chronic nephritis without a wi 
history of an acute stage), or (6) to differentiate between true nephrosis ’ 
and the nephrotic component of chronic glomerular nephritis. The (1 
picture of nephrosis, except for the presence of hematuria, is often 
closely simulated for a time by the degenerative phase of glomerular a 
nephritis. The two conditions can be distinguished in many instances vi 
only by the Addis concentration count or its equivalent carried out over che 
a considerable period (repeated examinations). Differentiation of the cul 
two is of great importance, since nephrosis is a reversible disorder, A 
subject to spontaneous recovery, whereas the other disease has an 30 
extremely grave prognosis. The presence or absence of hematuria is ee 
absolutely vital in making the prognosis. ee 
However, there is a distinct disadvantage in the Addis sediment her 
count. It is so time consuming that it is impracticable for office practice, last 
or even ordinary hospital and clinical work, unless a special technician 
can devote many hours to it. If there is ever to be a successful solution - 
of this important problem of the relation of acute, subclinical, latent 
and chronic nephritis, it will depend on numerous observations on the ma: 
urine of many patients over long periods both in clinical and in office of 
practice, much of which will of necessity have to be done by busy prac- inst 
titioners. No one person will probably ever have enough cases in any na 
individual clinic. In short, the labor entailed in counting red cells in 
urinary sediments restricts the usefulness of the method in clinical has 
work. Consequently, a simpler, less time-consuming test than the Addis be 
count, one about equally satisfactory, is welcome. ; tim 
wil 
DESCRIPTION OF ORTHOTOLIDINE TEST the 
In our estimation, Stone and Burke '' have elaborated such a test. bee 
Orthotolidine, an inexpensive chemical obtained from the research app 
laboratory of the Eastman Kodak Company, Rochester, N. Y., will col 
detect minute quantities of blood and hemoglobin in urinary sediments. 
The urine is collected as for an Addis count. When this test is done 
with children, fluid is withheld during the afternoon and night except nun 
for 200 cc. given at an early evening meal; a sample of urine collected chl 
between 7 p. m. and 7 a. m. will usually contain about 400 cc. of urine to |] 
the 
11. Stone, W. J., and Burke, G. T.: An Improved Test for Occult Blood, ervt 






Especially in Urine, J. A. M. A. 102:1549 (May 12) 1934. 
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with a hydrogen ion concentration between 5 and 6 and a specific gravity 
well above 1.020. The urine is sufficiently acid and concentrated that 
most of the red cells will not disintegrate. The concentrated night 
urine is thoroughly shaken and mixed. 

\ccording to Stone and Burke, the test is performed as f 


1. Orthotolidine 1 per cent in chemically pure methyl alcohol. 
with slight difficulty and keeps at least ten months, ) 

2. Glacial acetic acid one part and commercial hydrogen peroxid 
(This keeps for three or four months, probably longer. ) 

3. Fifteen cc. of urine is centrifugated at about 1,500 revolutions per minute 
for five minutes. The supernatant fluid is poured off. A portion of the sediment 
is prepared for microscopic examination in the usual way. To the 
sediment two drops of the orthotolidine solution is added plus two or thre 
the acid-peroxide solution. In the presence of blood cells aggregating 
cubic millimeter of sediment (approximately 1,350 per cubic centimeter of urine) 
a greenish blue color develops, lasting about one minute. In the presen f from 
300 to 500 red cells per cubic millimeter of sediment (approximately 4,000 to 6,500 
cells per cubic centimeter of urine) a deeper blue color develops lasting ut one 
minute. In the presence of larger numbers of red cells, aggregating 1,000 per cubic 
millimeter of sediment (approximately 13,000 per cubic centimeter of urit as in 
hemorrhagic Bright’s disease (glomerulonephritis) a deep blue color velops 
lasting two minutes or longer. 

Undiluted blood serum, 10 per cent sodium hydroxide, strong trisodium phos- 
phate solutions and probably other strong alkalis will give positive reactior Pus 
cells or any of the common organic or inorganic constituents found in the urine 
do not give positive reactions. [Iodides and bromides eliminated in the urine 
may at times cause a confusing blue-black color. The erythrocytes in] specimens 
of urine containing as high as 5,000 red cells per cubic centimeter will in most 
instances be undetected by the usual microscopic examinations, since sucl mbers 
may represent only one or two cells per high power field. 

The color change is so sensitive that once a strongly positive reaction 
has been obtained in a glass centrifuge or test tube the container must 
be thoroughly washed and scrubbed with soap and water a number of 
times before the drops of wash water collecting at the bottom and sides 
will not give a bluish color when the reagents are again added \ll 
the glass apparatus to be used, especially after a positive reaction has 
been obtained, must first just be tested with the reagents before the 
apparatus is used again in order that one may be certain that no bluish 
color will develop. 

EXPERIMENTAL WORK 


We made many dilutions of red blood cells by adding definite 


numbers of cells to definite amounts of a physiologic solution of sodium 


chloride and then centrifuging 10 to 15 cc. for five minutes at 1,500 
to 1,800 revolutions per minute. For the purposes of this paper, only 
the extremely dilute solutions will be considered. When 500,006 
erythrocytes were added to 500 cc. of solution of sodium chloride, the 


centrifuged sediment gave a light blue color, which persisted for about 
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ten seconds, when the orthotolidine reagents were added. The benzi- 
dine test gave a negative reaction and no red cells could be seen under 
the microscope. When 250,000 erythrocytes were added to 500 cc. of 
a physiologic solution of sodium chloride, the addition of the ortho- 
tolidine reagents to the centrifuged sediment gave a very light blue 
reaction, which faded within five seconds; the benzidine test gave a 
negative reaction, and no cells were seen under the microscope. When 
125,000 red cells were added to 500 cc. of solution of sodium chloride, 
the orthotolidine test repeatedly gave negative results with the centri- 
fuged sediment, as did, of course, the benzidine test. When 5,000,000 
cells were added, both the orthotolidine and benzidine test gave a 
strongly positive reaction, but only 1 or 2 red blood cells could be 















detected microscopically in the centrifuged sediment. 
































TABLE 1.—Results of Tests for Red Blood Cells in a Physiologic Solution of § 
Sodium Chloride 2 

No. of Red Cells be 

No. of Erythrocytes Results of Results of Seen on Microscopic i 
in 500 Ce. Orthotolidine Test Benzidine Test Examination a 
5,000,000 b+ ++++ 1 to 2 per high ES 
power field BS 

cu 

500,000 + (faded in 0 None big 

10 to 15 sec.) ms 

250,000 Trace (faded 0 None =a 

in 5 sec.) i 

125,000 0 0 0 By 

a 

o 













OF CHILDREN CONVALESCING 


FEVER 


URINARY SEDIMENT 
FROM SCARLET 


STUDIES ON 














The orthotolidine test was performed by one of us on a group of 
patients (mostly children) convalescing from scarlet fever at the 
Cook County Contagious Disease Hospital (permission of Dr. A. L. 
Hoyne). The results are tabulated in table 2. 















+ 


Summary of Results—The studies on the urinary sediment 0! 
patients who were convalescing normally from scarlet fever, none of 
whom had the usual clinical or laboratory evidence of acute nephritis, 







may be summarized as follows: 






1. The concentrated acid night urine of 44 per cent contained at 
least more than 125,000 erythrocytes per 500 cc., and the urine of 
most of the patients with positive reactions contained more than 250,000 
red blood cells per 500 cc. at some time during the second, third or 
fourth week. As we have found that the orthotolidine test gives 
negative reactions with the vast majority of tested specimens of urinary 
sediment of children who are enjoying normal health, the positive 
reactions indicated pathologically large amounts of erythrocytes in the 












CALVIN-CARBONE—GLOMERULAR 


sediment of a considerable number of children 


ing normally from scarlet fever. 


NEPHRITIS 


who 


2. The highest total incidence (34.6 per cent) of 


5 anally con ick SATA Soy A 


increase of red cells in the urinary sediment occurred during 

veek, coinciding in time with the highest incidence of clinical nepl 
luring scarlet fever, although the highest number of positive 

28.7 per cent) appeared for the first time during the secor 

as compared with the number of positive reactions (16.7 per cent) 
ppeared for the first time during the third week. 


cl} 


TaB_e 2.—Results of Orthotolidine Test on Urine of Patients Convales 


Scarlet Fever * 





PEGE eS ARE TSE 


are 


Pp 


Second Week 


| number of patients 
umber of patients with 


ositive reactions 
x 


mber of patients whose reac- 


tions became positive after be- 


g I 


negative 


negative in second week.... 
irse of patients whose reactions were 
tive in second week 


ourse of patients whose reactions were 
t in second week (144) 


Third Week 
202 


(34.6% 


Reactions of 27 became 
negative in third week; 
those of 31 remained 
positive 


Reactions of 35 (24.3%) 
became positive for first 
time in third week 


e | 
Reactions of 
negative in f 
those of 20 rer 
positive (34% of tl 
whose reactio 
positive in se 
Reactions of 
beeame positive f 
time in fourth wee 


bg 
i 


Reactions of 2 
negative in f 
those of 13 rer 
positive in fo 


Course of patients whose reactions first 
became positive in third week 


ber of patients whose reactions first became positive in fourth 


eek after being negative in second and third weeks 


- Occasional] Red 
mber of patients with positive reactions whose urine Blood Cells 
showed microscopic red cells or casts in centrifuged sedi- 


ment (high power field) 


Ss ei it es eaANRe rR a Fi 


8 of 202 (3.9%) Nor 





* The test was carried out according to the method described in the text. 
uld the condition be classified as clinical nephritis, either clinically or by tl 
nations of urine done at the laboratory of the Cook County Contagious Disease 
which clinical nephritis occurred during the period of investigation 
All the patients studied were afebrile and were enjoying normal convalescs 


REE EET 


eae eae 


* 


5. The small number of patients (2.9 per cent) whose 
came positive for the first time during the fourth week pr 
indicates that the danger that acute nephritis will develop mot 
three weeks after the onset of scarlet fever is minimal. 
4. About one half of the patients whose reactions became 
luring the second week had negative reactions during the third weel 


ITT 
apt 


, and 
roximately one third of those whose reactions became positiv: ring 


veek. 


it half of those whose reactions became positive for the first time in 


cond week continued to have positive reactions in the fourtl 


] 1 


rd week continued to have positive reactions in the fourth week. 






































1042 AMERICAN JOURNAL OF DISEASES OF CHILDREN 





5. Unfortunately, facilities were not available for the follow-up study 
of the patients (14.3 per cent) who still had pathologic urinary sediment 
during the fourth week, as the children were discharged from th 
hospital in twenty-eight days. The number of children who will maintain 
abnormal urinary sediment for a prolonged period and will later hay 
chronic nephritis deserves careful follow-up study by those who have the 
proper setup for such work. 

6. The strikingly small number of specimens of pathologic urinary 
sediment which were detected by the ordinary high power examination 
of the centrifuged sediment (Addis counts were not done, however) 
again demonstrates the value of a rapid clinical test to supplement the 


usual microscopic examination. 


COM MENT 


The Addis sediment count on the urine is acknowledged to be onl 
an approximately quantitative test, but one sufficiently accurate for all 
practical investigative purposes. Its main disadvantage is that it con- 
sumes much time, the labor entailed restricting its usefulness in clinical 
work. The orthotolidine test in our hands has proved to be as reliable 
as the Addis count with regard to the erythrocytes, and it requires only a 
few minutes. We believe, therefore, that the orthotolidine test 
urinary sediment could and should be much more extensively used 11 
office, hospital and clinical practice in order that in thousands of cases, 
rather than in the few thus far studied, the following problems may b 
investigated: (1) the incidence and duration of subclinical nephritis 
following minor infections, such as colds and sore throat, as well as 
after more severe streptococcic conditions such as tonsillitis and scarlet 
fever; (2) the incidence and duration of latent nephritis following 
acute clinical glomerulonephritis and the complete healing of the kidneys 
in these cases; (3) the missing link (latent nephritis) between the acut 
and the chronic type of glomerulonephritis (with private patients wh 
have “recovered” from acute nephritis reporting once every six months 
to a year for many years and clinical patients returning to a nephritis 
clinic) ; (4) the more accurate differentiation between chronic glomerulo- 
nephritis in the nephrotic stage and true nephrosis, and (5) the determi- 
nation of the effects of various kinds of therapy on the course of 
glomerulonephritis. 

We should welcome repetition and elaboration of our work on 4 
large scale by other investigators, to confirm or criticize the comparatiy' 
values of the orthotolidine test and the Addis count in determining thi 
number of red blood cells ia the urinary sediment, because of the tre- 
mendous value of these tests in solving many of the problems of 
glomerulonephritis and because of the ease with which the orthotolidine 


test can be performed. 
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CALVIN-CARBONE—GLOMERULAR NEPHRIT! 


SUMMARY AND CONCLUSIONS 
(he relation of acute and chronic glomerulonephritis is 
here is still much difference of opinion as to whether the 
always a forerunner of the latter, especially in children. 


fhe Addis urinary sediment count is discussed. It is quanti 


approximately accurate, but is time consuming. 


The orthotolidine test, as elaborated by Stone and But 
described. This is a rapidly performed, accurate test for det 


the limits between normal and pathologic urinary sediments wi 
to erythrocytes. 

It has been determined that the reaction to the orthotol 
becomes faintly positive in the centrifuged sediment when 
250,000 erythrocytes per 500 cc. of fluid. 

It has been determined that the concentrated urinary se 
the great majority of healthy children tested gives a negative 


dine reaction. 


Results of the orthotolidine test on the urinary sediment 


children who were convalescing normally from scarlet fever are 1 


and discussed. Ninety-nine, or 44 per cent, had abnormal uri 

ment at some time during the second, third or fourth week. 
\ plea is made for much wider use of this test as an aid 

many problems encountered in cases of glomerulonephritis. 


liscussed. 
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The term “marble bones” refers to certain gross physical charac- 
teristics of the bone in osteopetrosis rather than to its actual chemical 





composition or to the crystal structure of its inorganic matter. Although 





several postmortem examinations have been made in cases of this 





ibe er io eg 


condition, few complete reports on the chemical composition of the 





bones are available. McCune and Bradley? collected 5 cases in which 
In 1 of these only the calcium deter- 






analyses of bone had been made. 





mination was reported. In another case the calcium, phosphorus, mag- 





nesium, carbon dioxide and water contents were determined. The 
The only report of a 





results justify suspicion as to their accuracy. 





case resembling our own was made by Clifton and Frank from analyses 







by Smith Freeman. In their monograph on marble bones ? the follow- a 
ing statement appears: % 
, [he chemical composition of the bone ash in osteopetrosis as determined 4 





our own observations and those of others is within normal limits; however, we 






found the per cent ash high for the more distinctively pathologic bone. 










PURPOSE INVESTIGATION 





OF 














Postmortem examination of the patient to be described offered am 


opportunity to perform complete quantitative chemical analyses of the 





various bones, particularly of those showing the typical lesion 0! 





osteopetrosis. For comparison, it was necessary to perform  simulat 
analyses on the bones of infants who were of approximately the sam 


Our objective was threefold: 







age but were free from this disease. 






From the Pediatric Research Laboratory of the Jewish Hospital. 

1. McCune, D. J., and Bradley, C.: Osteopetrosis (Marble Bones) 
Infant: Review of the Literature and Report of a Case, Am. J. Dis. Child. 48: 
949 (Nov.) 1934. 









2. Clifton, W. M., and Frank, A.: Osteopetrosis, in Brennemann, J.: Pract! # 
of Pediatrics, Hagerstown, Md., W. F. Prior Company, Inc., 1936, vol. 4, chap. -% in 
sect. 2, p. 26. 
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to determine the chemical composition of the inorgani 


factual aim); (2) to provide, if possible, an explanation for 


peculiar properties of this bony material, such as its roentg 


histologic appearance and its brittleness, and (3) to eluci 
mechanism of the disease. 





PROCEDURE AND CHEMICAL METHODS 





[he bones were removed from the body a few hours after d The 
adherent tissues and cartilage were carefully scraped off, and the were 
dried to a constant weight at 105 C. The dried bones were broken up and ground 
with a mortar and pestle to a powder of about 80 mesh. Samples of approximately 
0.5 Gm. of the dried powdered bone were weighed into previously ighed 
extraction thimbles and were extracted in a Soxhlet extraction apparat with 
acid-free alcohol and acid-free ether (four hours each). The loss veight 
represents the amount of fat extracted. (The extraction thimbles tak water 
while they are being weighed; consequently, we always placed the les in 
large weighing bottles which had been properly tared.) 

The rest of the analysis was done on the dried, powdered, def ne. 
Samples of approximately 0.5 Gm. each were weighed out directly kers 
and were dissolved in 5 normal hydrochloric acid by being heated team 
bath for several hours. Five cubic centimeters of a 10 per cent of 
trichloroacetic acid was added to precipitate the proteins. The soluti bone 
was then filtered and transferred quantitatively into a 100 cc. volumet flask. 
One cubic centimeter was carefully withdrawn for estimation of the tot by 
the electrometric method. The remaining 99 cc. was transferred to iker, 
and the calcium, magnesium and phosphate contents were determined. lytic 
procedure followed was that of Washburn and Shear. Known mixtur been 
analyzed by this method, which was shown to have the following s of 
precision: for calcium, + 0.5 per cent; for phosphorus, + 0.5 per 1 for 
magnesium, 2 per cent (for such small amounts as are present in Che 
analysis of each bone was done in duplicate. 

Determinations of carbonate were done separately in 20 mg. samp bone 

wder by the manometric method of Shear and Kramer with a f 

3 per cent. A separate sample of the dried, powdered, defatted bone shed 
in a muffle furnace at 500 C. for forty-eight hours in order that the ps e of 
ish might be determined. 

We analyzed the bones of a child who died of the infantile form trosis 
(marble bones). For comparison, results obtained with the bones nber 

subjects, including a fetus, a 5% hour old infant, a 6 day old infant ear 
ld child and a 24 year old adult, will be presented. Because of pos ffer- 


ences in the composition of different bones of the same subject, the results 
responding bones were tabulated. Because of marked fluctuations i: 
content of different bones, all analyses for calcium, magnesium, phos; 
carbonate were performed on dried, fat-free bone and are so expressed 

'l bones analyzed were decalcified and examined histologically. 


3. Keys, A.: J. Biol. Chem. 114:449, 1936. 
+. Washburn, M. L., and Shear, M. J.: J. Biol. Chem. 99:21, 1932 
Shear, M. J., and Kramer, B.: J. Biol. Chem. 79:105, 1928 


+ 
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Calculations were made as follows: ter 
Residual calcium = total calcium — calcium combined with CO: as CaCO, : the 
Residual phosphorus = total phosphorus — phosphorus combined with mag- : eh 

nesium as Mgs (PO,): : 

If it is assumed that the magnesium is present as MgCOs, residual calcium — : dre 
total calcium — (calcium combined with CO: as CaCO: after the CO : in 
necessary for the formation of MgCOs has been subtracted ) 3 of 

Residual phosphorus = total phosphorus i oul 

In the formula CaCO:.n[Cas(PO,)-], * = 

— mols of Cas(PO4)2 _ ; residual calcium : 
mols of CaCO, calcium combined with CO, a 

Calculated ash = Cat+ + Mg? (P as Po—) + (CO: as CO;—) f 

Water content = loss of weight of cleaned bone after it has been dried to : 
constant weight at 105 C. a 

Fat content = all material extractable by ether and alcohol é \gt 

Ash = residue after dried bones have been in a muffle furnace at 500 C. for fe 
forty-eight hours g Wat 

RESULTS = Fat 
sh.—There was excellent agreement between the ash content as = 
determined directly and as calculated on the assumption that the car- i 
bonate exists as calcium and magnesium carbonate and that all the * 
inorganic phosphorus is present as tertiary calcium phosphate. Because 3 
of this, we occasionally used the calculated ash content when we had 2 
failed to determine the ash content directly. In 4 instances the ash q 
content of the ribs varied only between 58 and 61.5 per cent, although . 
the ages of the subjects varied from 5% hours to 29 years. The ash seed 
content of the tibia of our patient, R. H., was 65.6 per cent; 1. e., it was 
higher than that of the normal newly born infant. The pathologic 
petrous bone again showed a distinctly higher ash content than the 
petrous bone of the newly born infant. It is important to note that 
the ash content of the “marble bone” was in no instance higher than —_ 
that of the corresponding bones in the fetus ® but was higher than the . 
ash content of the corresponding bones of the newly born infant. B fort! 
The calcium contents of the ribs of all our subjects varied only 
between 21.96 and 22.74 Gm. per hundred grams of bone. Toverud Boot 
and Toverud* reported an average calcium content of 21.65 Gm. pet hung 
hundred grams of fat-free dried ribs of infants born at full term of ot b 
mothers who received a fairly good diet during pregnancy. The cal- with 
cium contents of the bones of these newborn infants were only slightly adul 
influenced by the nature and adequacy of the mothers’ diets during — 
pregnancy. Prematurity exerted a greater influence than did_ the iol 
maternal diet. This influence was nevertheless slight. A similar pro- I 

ae whet 

6. This observation is not in agreement with the previous reports on the as? magi 





content of bones of prematurely born infants. 
7. Toverud, K., and Toverud, G.: Acta pediat. 16:459, 1933. 
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tective influence of the maternal organism in favor of the skeleton of 
the offspring has been reported by Booher and Hansmann.* hese 
observers reported an average calcium content of 16.74 Gm. per hun- 


dred grams of dry fat-free tibia with a coefficient of variation of 1.4 


in one group and a value of 16.48 Gm. with a coefficient of variation 


ie pp Ustarihacente 


of 2.5 in another group. The difference between their values and 


our own may have been due to the preliminary treatment of the basic 


Se eae 


material. The inorganic phosphorus content of the dried fat-free ribs 


TABLE 1.—IJnorganic Composition of Normal Rib Bone: Effect 


Newborn Newborn 
Fetus} Infant Infant Child 


16-18 wk. 5M% hr. 6 days 10 yr 





Gm. in 100 Gm. of Bone 


Water vikis 32.3 (17.10)§ 32.80 
Fat coor 3.57 ‘euearn 0.08 
{Analyses done on dry, defatted bone 
64.50 
(Caleulated) 


P 
(Assuming all magnesium 
bound to carbonate) 
1 residual calcium 


Ca combined with COz 


* This table shows how the value of n decreases with age. It also shows 
constancy of the calecium-phosphorus ratio. Precision 1.94 + 0.027." 

t Ca Residual Ca (Total Ca carbonate ¢ 

can be calculated in two ways: 

P Residual P (Total P P as Mg 
or 

Residual Ca (with respect to COz) 

———— = TJotal Ca Ca bound to the carbonate 
Total P after all Mg combines with CO:e 
Both methods of calculation give essentially the same results within the 
experimental error. 

; The unusually high contents of ash, caleium and phosphorus raise the questio 
osteopetrosis in this fetus. Histologic studies of the ribs showed them to be nor 
well calcified bone was earefully dissected from the cartilage and analyzed. This n 
for the high ash content. 

S$ Out of line with other results; hence suspect. 


of our normal subjects varied only between 10.11 and 11.08 Gm. per 
hundred grams of bone, a difference of 0.87 Gm. per hundred 


rams 


of bone, or 0.86 per cent. The carbonate content of the bone increased 
with age from 2.38 per cent CO, in the fetus, to 3.37 per cent in the 
adult. As an index of the degree of mineralization of the bone, it 
therefore possible to use the calcium, the phosphorus or the ash content of 
the dry fat-free bone, provided the samples are treated as described 
Residual Calcium-Phosphorus Ratio—This is practically the same 
Whether it is calculated on the assumption that the magnesium exists as 
magnesium carbonate or as tertiary magnesium phosphate. The results 


Booher, L. E., and Hansmann, G. H.: J. Biol. Chem. 94:195, 1931 
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are so constant as to constitute a check on the analytic methiods. 





We used a formula presented by Howland, Marriott and Kramer? 






and developed by Dr. Musselman to calculate the limit of error jn 






this value, substituting the margin of error in our determinations 






of the calcium, phosphate, magnesium and carbonate contents. Thus 






the precision of our methods would give a value of 1.94 + 0.027 






for the residual calcium-phosphorus ratio. It is interesting to note that 






in the bone of only 1 subject, the 5% hour old infant, did this ratio drop 
to significantly low levels: 1.89, 1.86 and 1.88. Furthermore, in the 
proximal and distal epiphyses of the tibia of our patient, where there 


















Type of Bone 


























ne 


Tibia Skull* 
— sin A — = cna ae 
f Infant with Infant with 
Newborn Marble Newborn Marble 
Fetus Infant Bones Fetus Infant Bones 





































































ABC OT SUD OCC... 6065 ccccee'e 16-18 wk. 5% hr. 4144 mo. 16-18 wk. 51% hr. 4% mo, e 
Gm. in 100 Gm. of Bone : 
i csessesreciccs. 45.99 45.10 30.00 44.30 48.90 58.00 F 
2 
PNG is sscanisa verse iaccnnnes 2.72 5.64 4.67 0.28 3.95 0.0: 5 
Analyses done on dry, defatted bone tj J 
(| “iapeean asian an neon 64. 55.73 65.60 62.76 58.14 54.40 i i 
(Calculated) (Calculated 4 
BS: A 
nesue weeecen 1.96 1.94 q 
\ ‘i 
(Assuming all magnesium ‘e 
bound to carbonate) @ 
1% residual Ca 
= ——_______—_ 3.20 2.82 1.91 3.24 3.37 2.05 
Ca combined with CO2 
* The flat bones of the skull showed the least difference in ash content. The value of! 4 
was 2.05, as compared with 3.37 in the bones of the newly born infant. The histologic structwe #1 
of the flat bones of the skull was typical of marble bones. Hi 
: 
was histologic evidence of rickets and where healing had begun, thi } Ul 
ratio was 1.72, indicating the existence of a compound here in which the 4 a 
calcium-phosphorus ratio approached that of secondary calcium phos- i 5 
phate. We have no proof, however, that secondary calcium phosphate s] 
n] 






was actually present. The samples were heated with strong hydrochloric 
acid, which brings about the hydrolytic cleavage of organic acid-solubl 
phosphorus to inorganic phosphorus, thereby decreasing the ratio oi 
calcium to phosphorus in the solution. However, this could scarcely 











have been derived from cartilage, since the ratio of calcium to phosphorus 
in cartilage has been shown to be higher than in bone,’® and we know 










9. Howland, J.; Marriott, W. McK., and Kramer, B.: J. Biol. Chem 68: 
721, 1926. 


10. Logan, M.: J. Biol. Chem. 110:375, 1935. 
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other source from which such large amounts of phosphorus might 

been hydrolyzed.11. The agreement between the calculated and 

determined ash content df the costochondral junction of the ribs 

| the upper and lower epiphyses of the tibia unfortunately cannot be 

ised either to verify or to disprove the existence of calcium acid phos- 

ite (CaHPO,), since the weight of tertiary calcium phosphate 
(Ca,[PO,].) and that of a mixture of calctum pyrophosphate 
and calcium hydroxide (Ca[OH],.) do not differ sufficiently) 


by such a crude method.?” 


ABLE 3.—Inorganic Composition of Normal and of Marble Bone 
Bone, Costochondral Junction and Epiphyses 





Type of Bone 
Upper and 
Costo- Lower 
chondral piphyses 
Petrous Bone Junction 1 Cartilage 
—-—-—- —— - - _ of Rib: of Tibia: 
Infant with Infant wit! Infant with 
Newborn Marble Marble Marble 
Fetus Infant Bones Bones Bones 


16-18 wk. ole hr 4% mo. 414 mo. 4144 mo. 


© 


Gm. in 100 Gm. of Bone 


1.80 69.00 


Residual Ca 
nebage = cunioe 
(Assuming all magnesium 
bound to carbonate) 
14 residual calcium 


Ca combined with COe2 





Neither does the method of calculating the acid-base balance aid in 
the solution of this question. However, as pointed out by Morgulis 
and Janecek,’* the heating of calcium acid phosphate (CaHPO,) at 
200 C. converts it into calcium pyrophosphate (Ca,P.O,), whereas, as 
shown in our own results, similar treatment of normal calcium ortho- 
phosphate (Ca,[PO,].) leaves the latter unchanged. Tertiary calcium 


11. Such treatment would also convert pyrophosphate into orthophosp!l 
12. The upper and lower epiphyses of the tibia, the same material whi 
the lowest ratio of calcium to inorganic phosphorus, i. e., 1.72, als 
excess of acid equivalents over calcium and magnesium. Unfortunat 
stance there was no determination of total base by the electrometric n 
we were unable to demonstrate the presence of base other than ca 
slum, 
Morgulis, S., and Janecek, E.: J. Biol. Chem. 93:455, 1931. 


1. Footnote deleted. 











4.—Acid-Base Balance in Normal Bone 


TABLE 

















Newborn Newborn 
Fetus | Infant Infant Child 











6 days 





\ge of subject...... qraratecere auth tla Cee Gace rd Sone 16-18 wk. 5% hr. 10 yr. 









RS PP eee et te ae PCT re 24.29 22.42 22.74 21.96 | 
Phosphorus....... RP Er er Chee ee o JD 11.08 10.59 10.27 10.11 
NN a hos is xiesigb Ouse eo uainaamaned dae baer 0.51 0.42 0.32 0.36 0.96 
CRE EOIN wong Bod barns ewkinns:c setae sosebeaabes 2.38 2.48 2.87 2.89 3.37 





Phosphorus theoretically necessary for residual 









calcium QNd MAGNGSIUM... .....cccccccescccsves 11.84 10.76 10.65 10.30 10.12 
Phosphorus actually found... ..60csccccsecese 11.90 11.08 10.59 ).§ 10.1] 
To SEERA Sa NAAR EAR err rer 0.06 0.32 0.06 0.01 











Ce. of 0.1 N 
CO, i'n cocackusseesoedudd dd bse neasehedaweden 12,540 11,554 11,610 11,255 11,2% 













Ce. of 0.1 N acid equivalent to rw and 

RIO arn cig ogee ca news eenpestnepeeenee 12,591 11,843 11,543 11,245 11,310 
Excess in cc. of 0.1 N base or ac id.. vheeucs tease 51 309 67 10 18 
PO GO GOTIMOIOEN . onc cccc cided vonccccecesecsecs OA 2.6 0.6 0.09 (0.2 
BER es oc ccc acces sewacoae sacs cee tedans ce eties cians eawnd 60.12 61.50 58.80 
( ‘aleulated RMR cor aiccsiiss cuca ceekensaneacamnke oo tate Sein 59.42 57.70 58.10 
Difference Na + K as Cl,O=, expressed in per 

snidaiae Of dried Tat-Tree: DONE. ...<ccccccrcsesis ena vanes 0.7 3.8 0.7 






Total base determined electrometrically, equiva 

lents per 100 Gm. of dried fat-free bone....... a ebts shee aes ania l, 
Total base calculated by addition of Ca and Mg l 
Percentage of excess of undetermined base over 
total inorganic equivalents.,...............-- 














* Unless otherwise indicated, values refer to number of grams per 100 Gm. of dry, fa 
bone. 






free 


















TABLE 5.—Inorganic Composition of Normal and of Marble Bone: Acid-Base 
Balance of Tibia and Skull * 

















Type of Bone 


co ~~ — ~~ 














Tibia Skull 
— es a — a ae ae i 
Infant with Infant wit 
Newborn Marble Newborn Marble 






Fetus Infant Bones Fetus Infant Sones 















o% hr. 4% mo. 16-18 wk. 5% hr. 414 mo 





Age of subject.......... moe eer Le a 

















SCID ic Nise os 's'va'e a odleelew ne Suge een 24.04 20.68 : 23.92 21.08 
ROAR OMANI ERIN sv crasclevie beidie, brats 05a bina mee 11.78 10.29 i 22 11.75 10.12 9.02 
MAGNESIUM... 5 :5.0.066003 TERRE ET : 0.52 0.34 0.36 0) on 0.40 0.54 
Se eC so a a eS a re 2.49 2.39 4.10 415 2.05 nb 
Phosphorus’ theoretically necessary 

for residual calcium and magnesium 11.65 9.84 11.37 11,58 10.24 4 
Phosphorus actually found... : ; 11.78 10.29 11.22 11.75 10.12 





POM ip ge Noe ni caneah io ese-w be 07 0.45 0.12 









Calcium and magnesium expressed as 










ce. of 0.1 N base... Sage ; 12,424 10,590 12,871 12,307 10,848 10,624 
Phosphorus and carbon dioxide ex 

pressed as ce. of 0.1 N acid. SG oveae: ee 11,037 12,714 12,476 10,752 10,624 
Excess in ec. of 0.1 N base or acid.... 100 438 157 169 116 { 
Percentage of deviation... ; : 0.8 4.0 1.2 1.3 a ().04 
ihe Bea ca tc iki eeankrses Smee 64.31 Dd.73 

CRICUIATER GER... ci iccccssccss 64.17 54.86 
Difference Na + K as 'C LO 

expressed in percentage of dried fat- 







PO MINE ered pa oGa hee ceiwalaeeis iewaste 0.14 
Total base determined eleetrometri 
eally, equivalents per 100 Gm. of 












dried fat-free bone... os ules 1.257 1.147 
Total base calculated by addition of 
caleium and magnesium......... a 1.242 1.050 





Pereentage undetermined (Na kK) of 
total number of inorganie equiva 









Unless otherwise indicated, values refer to grams per 100 Gm. of bone 
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sphate on being heated in water or in weak acid or after long 
nding hydrolyzed so that the phosphorus could be determined as 
hophosphate, whereas monohydric calcium orthophosphate (CaH PO, ) 
r conversion by heating into calcium pyrophosphate (Ca,P.O,) could 


determined only after prolonged hydrolysis with strong mineral acid. 
\ discrepancy between the inorganic phosphorus in unashed and in 


ashed bone would suggest the presence in the original bone powder of a 


bd 


TabLe 6.—Inorganic Composition of Normal and of Marble Bone: Acid-Base 
Balance of Petrous Bone, Costochondral Junction and Epip/ 


Type of Bone 
Upper and 
Lower 
Cost Epiphyses 
chondral and 
Petrous Junet Cartilage 
—__—_—__—_—,, of Ribs: of Tibia: 
Infant Infant Infant 
with witl with 
Newborn Marble Marble Marble 
Fetus Infant Bones Bones Bones 
Age of subject... wseeeeeee 16-18.Wk. 516 hr. 44% mo. 441 414 mo. 


Caleiu Sere 25.7 20.82 24.46 16.9 18.23 
Phosphorus 2.73 10.47 nas 7.8 9.60 
Mugnesium....... ae Wy 0.57 0.55 0.19 0.37 
Carbon dioxide 2.5% 2.43 3.87 ) 2.59 
Phosphorus theoretically necessary for residual 

calcium and magnesium 2.6 } 11.30 
Phosphorus actually found 2.73 11.22 
Difference .06 0.08 
Ce. of 0.1 N base equivalent to calcium and mag- 

nesium 3.416 12,406 
Ce. of 0.1 N aeid equivalent to phosphorus and 

carbon dioxide 
Excess in ee. of 0.1 N base or acid 
Percentage of deviation 


Difference Ni K as Cl,0=, expressed in per 
centage of dried fat-free bone 

Total base determined electrometrically, equiva- 
lents per 100 Gm. of dried fat-free bone........ 

Total base caleulated by addition of Ca and Mg 

Percentage undetermined (Na+ K) of total 
number of inorganic equivalents.............. 





* Unless otherwise indicated, values refer to grams per 100 Gm. of bone 


phosphorus compound less resistant to heat than tertiary cal 
phate. This we realize is an indirect approach to a problem which could 
be more directly solved by roentgen analyses of the crystals. 

Value of n—The value of n has been used by Bogert and Hastings * 
to indicate the molecular ratio of tertiary phosphate to calcium car- 
bonate. Howland, Marriott and Kramer showed that this ratio is 
lower in the rachitic bone than in normal bone, and Kramer and 


16 showed that it decreases with age, the amount of calcium car- 


15. Bogert, L., and Hastings, A. B.: J. Biol. Chem. 94:473, 1931 
Kramer, B., and Shear, M. J.: J. Biol. Chem. 79:147, 1928 
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bonate being higher in bones of adults than in bones of infants and 





children. In table 1 there is a striking confirmation of this fact, the 








value of 1 decreasing with increasing age from the fetal period to the 





age of 24 years, being equal to 3.39 in the fetus and 2.08 in the 24 






year old adult. This condition obtains regardless of which bone is 






compared. It is worthy of note that the value of » for marble bones is 





similar to that obtained for adult bones. Only in the costochondral 






junctions of the ribs and at the upper and lower epiphyses of the tibia 






does the value of » approach that found for the bones in infancy. 






Acid-Base Balance in Bone.—When bone is analyzed with reference 





to acids and bases there is a slight excess of either acids or base varying 






TABLE 7.—Data on Subjects Whose Bones Were Analysed 





Diagnosis 





Age 








‘ IBIS WE ow Sdcanexe Miscarriage; no congenital abnormalities 
P. C. 5\6 hr. Male Atelectasis of lungs 
M. O. 6 days Female Clinical diagnosis: congenital atresia of esopha 
gus, bronchopneumonia 
Anatomic diagnosis: atresia of esophagus with 
esophagotracheal fistula, acute bronchiolitis, 
bilateral focal pneumonia 
R. W. 10 yr. Female Clinical diagnosis: atypical verrucous endocar- 
ditis, chronie nephritis, hypertension 
Anatomie diagnosis: healed mitral, aortie and 
mural endocarditis, scars of myocardium, 
eardiae hypertrophy, chronie and acute 
nephritis, anasarca, focal pneumonia, 
otitis media 
A. M. 29 yr. Male Clinical diagnosis: malignant nephrosclerosis, 
uremia, hypertension and arteriosclerosis, 
enlarged heart, coronary sclerosis, myocardial 
fibrosis, pericarditis, heart failure, anasarca 
Anatomie diagnosis: sclerosis of renal vessels, 
sears Of kidneys, cardiac hypertrophy and 
dilation, pericarditis, hemorrhagic organizing 
passive congestion of viscera, hydrothorax, 
edema of lower extremities, edema of brain, 
foeal pneumonia 
R. H. 445 mo. Male Marble bones; rickets (scurvy ?) 
































AL ill 





our case of marble bones. However, a comparison of values of total 


base, determined electrometrically, with those obtained by the analysis 







of calcium and magnesium showed a greater base content by the elec- 






trometric method which varied between 0.6 and 3 per cent and 2.1] 






per cent for the petrous bone of our patient. This is probably due 





to other bases, such as sodium and potassium, in both types of bone 






There is obviously therefore a small quantity of base present in 





bone other than calcium and magnesium, and it is also likely that th 






same holds true for acids. 










COMMENT 






+ 


The mechanism of calcification is a subject of universal interest 
Deposition of calcium salts is a widespread biologic phenomenon and also 





occurs in many pathologic states. In its early stages, at least, the m« 
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is one of precipitation of an insoluble salt from a saturate 


trated solution of bone-forming elements. Local factors 


biologic activity of the cell itself, undoubtedly play a 
otherwise deposition would be universal rather than selective i 


zation. A study of the equilibrium between the solid phase, su 
inorganic matter of bone, and the supernatant fluid, that is, the « 
tissue fluid, must of necessity begin with exact knowledge of the 
composition and the crystal structure of the solid phase. I 
methods of study of this solid phase have been chiefly chemical 
the last few years ingenious physical methods have been 
and these have yielded more direct evidence regarding the stri 
this inorganic material. The earlier idea of Gassmann and the s 
more recent Werner concept '’ were that the solid phase consist 
compound in which calcium, inorganic phosphorus and carbo 
in a definite stoichiometric relationship. These are no longet 
in the light of evidence of the changing value of the molecul 
of calcium phosphate to calcium carbonate with age and 
ease. Recent work has shown a difference in this ratio eve 
the outer and the inner layer of the same bone. This 
may be exaggerated by diet. Two additional hypotheses 
advanced: (1) that the early calcification differs in its cor 
from mature bony material, i. e., that secondary calcium 
constitutes the initial precipitate, which is quickly converted 
tertiary salt, and (2) that tertiary phosphate is deposit 
later adsorbs calcium carbonate (CaCQO.) or calcium carbo 
magnesium carbonate (MgCO,). Other authors have maintait 
a crystal dahlite, of the apatite series, is deposited, in whi 
calcium orthophosphate (Ca,[PO,].) is the first component 
with another calcium salt with a variable anion, such as OH, 
Cl,. The arguments against the first assumption have been su 
by Huggins and critically discussed by Logan. Suffice it 
although in 1 instance primary calcification was shown to bé 
In its composition from mature bone, the difference was not 
indicate the existence of secondary calcium phosphate. Other 

- also failed to detect the presence of secondary calcium 

worthy of note that when the epiphysial end of the bor 

nt was analyzed, the ratio of calcium to phosphorus was 

listinctly below that required to form tertiary calcium 

: possibility that a mixture of tertiary and sec mdary calciut 
hate was present suggests itself as one explanation. Othe1 


+, 


ons are possible. To account for a ratio of 1.72, about o1 


Gassmann, T.: Ztschr. f. physiol. Chem. 70:161, 1910; 90:250 
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the phosphorus would have to be in the form of secondary calcium 
phosphate, an amount readily detectable by roentgen analysis. Such 
determinations were not made. The derivation of inorganic phos- 






phorus from an organic compound by acid hydrolysis has been sug- 





gested. Cartilage is richer in calcium than in phosphorus, so that an 





admixture of cartilage should alter the ratio in the opposite direction. 





The matter deserves further investigation. 


The existence of a compound of the hydroxyapatite type has been 






suggested because of the finding at times in an area of fresh calcifica- 





tion of a residual calcium-phosphorus ratio greater than 1.94 and the 





demonstration of a measurable excess of base due to calcium. Our 





results failed to demonstrate such an excess, while in most instances the 





residual calcium-phosphorus ratio corresponded exactly with that of 
normal calcium orthophosphate (Ca,[PO,].). The hydroxyapatite 





hypothesis of Morgulis was discussed by Marek, Wellman and 





Urbanyi,’* and his findings were interpreted as resulting from the 





hydrolysis of tertiary calcium phosphate during the analysis. 





Roentgen spectrography has revealed that the inorganic material of 





bone has a crystalline structure identical with that of a crystal of the 





apatite group, dahlite; that is, that the salt consists of tertiary calcium 





phosphate and another compound (calcium +) in which the x may 





represent such a substance as oxygen, carbonate, hydroxide, fluoride or 
chloride, i. e., n[Ca,;(PO,),]Ca(OH),.CaCO, or n[Ca,(PO,).]CaCO,. 


Using this method of roentgen spectography, de Jong,® Roseberry, 







Hastings and Morse *° and Taylor and Sheard ** were unable to detect 





the presence of secondary calcium phosphate in normal bone. They 





found lines corresponding with those of tertiary calcium phosphate. 






However, they were also unable to obtain evidence of the existence 01 





calcium carbonate, which according to chemical data must be present. 





An explanation of this anomalous situation in bone was offered by 
Logan and Taylor,?? who pointed out that Walden and Cohen ** have 
shown that adsorbed materials do not affect the roentgen spectrum while 
liquid crystals disperse the rays only slightly. Hence, if calcium 


+ 


carbonate is adsorbed on the crystal of tertiary calcium phosphate, or 11 








18. Marek, J.; Wellman, O., and Urbanyi, L.: Ztschr. f. physiol. Chem. 226:3, 
1934. 












19. de Jong, W. F.: Rec. trav. chim. d. Pays-Bas 45:455, 1926. 
20. Roseberry, H. H.; Hastings, A. B., and Morse, J. K.: J. Biol. Chem. 90: 
395, 1931. 
21. Taylor, N. W., and Sheard, C.: J. Biol. Chem. 81:479, 1929. 
2. Logan, M., and Taylor, H.: J. Biol. Chem. 119:293, 1937. 
23. Walden, G. H., Jr., and Cohen, M. V.: J. Am. Chem. Soc. 57:2591, 1935 
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condary calcium phosphate exists as liquid crystals in a flu 


the newly calcified cartilage or in the water of hydration normal 
calcium orthophosphate (Ca,[PO,].) roentgen spectrogray would 
fail to reveal the presence of these substances. However, such a large 
amount of secondary calcium phosphate as was presumably present in 
the tibial epiphyses in our case of osteopetrosis should, however, be 
demonstrable by roentgen analysis. 

Four possible explanations may be suggested for the low molar ratio 
of calcium phosphate to calcium carbonate found in our case: (1) that 
it was due to the accompanying rickets, since histologically the bones 


showed a severe degree of rickets; (2) that such a ratio is characteristic 
of this disease; (3) that it was merely the result of the prevailing 
concentration of calcium, inorganic phosphorus and carbonate in the 
blood, or (4) that it was due to diet.** 

As for the first two suggestions, it is doubtful whether the rachitic 
process could account for the low value of m, since the major part of 
the material analyzed came from the diaphysis, where the rachitic 
process was minimal. It has been suggested that in marble bones the 


bony material represents a primitive and imperfect type of osseous 
structure. Chemical analysis indicates that the inorganic material in 
its composition resembles more nearly that of adult bone. It is likely 
that the peculiar composition of the bone is a result of the abnormal com- 
position of the blood serum with reference to the bone-forming ele- 
ments calcium, phosphorus and carbonate. In the rachitic rat, n the 
phosphorus is maintained at a low level, the carbonate and the calcium 
level being normal, and when this equilibrium is maintained over the 
entire experimental period, the value of is identical with the value 
obtained for marble bones, although the histologic appearance of the 
bone is different. The relation of the composition of bone to that of 
blood deserves further investigation. In the absence of sufficient 
amounts of vitamin D, the ash content and the calcium-phosphorus 
ratio of the bones of animals are determined by both the absolute 
amounts and the proportions of calcium to phosphorus in the diet. This 
relationship of bone composition to blood composition in infants is a 
wholly unexplored field. 

The analyses of the bones of our patient reveal a_ residual 
calctum-phosphorus ratio which indicates that the chief phosphorus 
compound is tertiary calcium phosphate, the bone in that respect 
being identical in composition with normal bone. However, the value 


of n 1s close to 2, varying from 1.91 in the tibia to 1.98 in the petrous 


24. Bethke, R. M.; Kick, C. H., and Wilder, O. H.: J. Biol. Cl 98: 389, 
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bone and 2.05 in the flat bones of the skull. In this respect the 
resembles mature adult bone or rachitic bone, both of which cont: 
a higher percentage of calcium carbonate than do the bones of 


normal infant. Our patient maintained a low concentration of both 
calcium and phosphorus in the serum, with a normal bicarbonate level, 
in spite of the usual infant’s diet and therapeutic doses of vitamin D. 


We therefore believe that the high ash content and the low value of ; 


| 


are characteristic of this disease, since in the normal infant a similar 


dietary regimen would have produced normal blood calcium and _phos- 
phorus levels and normal bone. ‘The severe rickets which this infant 
had indicates perhaps an increased susceptibility to rickets of infants 
suffering with marble bones, probably due to failure readily to utiliz 
vitamin D administered orally. A similar study in a case of osteopetrosis 
uncomplicated by rickets would supply the answer to our question as 
to the presence of this finding in cases of uncomplicated marble bones 
The flat bones of the skull showed no hypermineralization, althoug! 
histologically the lesion was characteristic of marble bones. The valu 
of n, however, was approximately 2. In the last analysis, we are inclined 
to the belief that the rachitic factor was so severe that it overshadowed 
all the other lesions and hence gave a chemical picture identical with that 
of rickets. Hypermineralization, however, was maintained in some bones 
in spite of the demineralizing effect of the rachitic process. 


SUMMARY AND CONCLUSIONS 


The percentage of ash, of calcium and of phosphorus in the bones 
of an infant with osteopetrosis, where the characteristic lesion was 
present, was distinctly higher than in the corresponding bones of 
normal newly born infant, except in the flat bones of the skull. 

The ratio of residual calcium to phosphorus was in harmony wit! 
the idea that the calcium-phosphorus compound in marble bones 
tertiary calcium phosphate. 

In analyses of the upper and lower tibial epiphyses, evidence « 
calcium-phosphorus compound having a lower ratio of calcium to pli 
phorus was obtained. 

When calculated in terms of acid-base equivalents, the total fixed 
base content as determined by electrodialysis exceeded the sum of the 
calcium and the magnesium content by 1.2 to 5.9 per cent. Part of this 
excess of base undoubtedly was represented by the sodium and potas 
sium content of the bone. There is therefore no major basic com 
ponent in marble bones which is not represented by the well kn 
elements calcium, magnesium, sodium and potassium. 

The value of n, i.e., the molecular ratio of calcium phosphate ' 


a6 


calcium carbonate in the bones of the infant with osteopetrosis, w4 


LR PRB 2 eH CREE 





4 
x 
| 
4 
é 
# 


7 pa Race Sepia anager Bt 








KRAMER ET AL—MARBLE BONES 


f | 


und to be approximately 2, corresponding to that f n normal 


idult bone or in the bones of rachitic infants, i. e., has rbonate 


an bones of normal infants of the same age. 


There was a satisfactory agreement between the 
d > 


determined by heating dried fat-free bone at 500 C. and th content 
calculated on the assumption that calcium and magnesiut st as car- 
bonates and that phosphorus is present as tertiary calciu sphate. 
n the same assumption, determinations of the acid-base | showed 
slightly positive base balance. 
The significant findings therefore are a high carbonat 
hypermineralization. A high carbonate content is also pre 
and rachitic bone and may account for the increased fragil 


1 


ineralization is a finding inconsistent with the dia: 


It is therefore likely that the combination of high carbonat 


hypermineralization characterizes the mineral content 
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A new, automatically controlled incubator for premature infants, 





supplied by air from out-of-doors, has afforded the opportunity of 






studying the effect of such a chamber on bacterial contamination of 






the air breathed by the infants. The incubator has been previously 






described.! 





It is the purpose of the present report to discuss bacterial counts 





made on the air within the incubator, the air from out-of-doors and 






the air in different wards in which the incubators were placed, as well 
as the apparent effect of the reduction in bacteria on infant morbidity 







and mortality. 






Extreme susceptibility to infection is inherent in premature infants. 






In spite of rigid nursery technic they become infected with discouraging 
facility. Usually the respiratory tract is attacked first, although the 
low resistance of the premature infant is not limited to this one sys- 







tem. Infection may begin elsewhere, as in the gastrointestinal tract 







or the skin, in the presence of specific epidemics or as the result of 





direct contact with a contaminated article. 





Infections of the respiratory tract are acquired chiefly from two 













sources: first, actual contact with those in attendance or with the 4 
droplets of moisture expelled by them and, second, aspiration of the 3 
dried residue of such droplets floating in the air. The wearing of gown | 
and mask by the attendant is inadequate for the infant’s protection i 
from either source, as masks of gauze or other material which permit a 
the passage of air for breathing intercept only the relatively large ; 






droplets. Those droplets which are not enmeshed are free either to 








From the Department of Pediatrics, School of Medicine, University of Penn- 
sylvania and the Children’s Hospital of Philadelphia. 

This study was supported in part by a grant from the Commonwealth Fund 
to the University of Pennsylvania for investigations on air-borne infections. 

1. Chapple, C. C.: An Incubator for Infants, Am. J. Obst. & Gynec. 35: 1062, 
1938. 
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carry their attached organisms directly to the patient or to evaporate 


nd float in the air as “droplet nuclei.” * These floating “nuclei,” as 
well as those carried from other parts of the hospital, may reach 
the infants and be inhaled by them. That the bacteria entering the air 
from the nasopharynx do not die immediately but remain in the air 


long enough to be transmitted to other persons in the same room or 
building has been demonstrated by Wells,* who has shown that Pneumo- 
coccus type 1, Bacillus diphtheriae, Streptococcus haemolyticus and 
Streptococcus viridans survive for forty-eight hours after artificial 
atomization into the air. Bacteria which become attached to dust parti- 
cles settle out in a shorter time and can be recovered in Petri dishes set 
on the floor, as can those which are carried directly to Petri dishes by 
air currents. The bacteria remaining suspended, though not readily 
demonstrable by the Petri dish technic, may be detected by a method 
devised by Wells * for the culture of “air-borne” bacteria, to be described. 

To protect the premature infant against this source of infection as 
well as against actual contact and droplet infection, an incubator was 
devised which can be kept tightly closed at all times.‘ Into its sealed 
chamber air is drawn from out-of-doors after being filtered to remove 
dust particles and is then heated and humidified to any level selected for 
the infant’s need. In the incubator the temperature can be maintained 
with less than a degree of fluctuation and the relative humidity within 
5 per cent. The infant is handled through air-tight sleeves, bottles and 
diapers being supplied through an air lock. Within the chamber is a 
bed and a scales. 

In order to prevent leakage of air from the ward into the incubator 
a slightly increased positive pressure is maintained in the chamber, so 
that the flow of air is from inside the incubator toward the room instead 
of in the reverse direction, i. e., toward the baby. As only the hands 
come into contact with the infant, gowns and masks are not necessary. 
The hands are washed before their insertion into the sleeves, but no 
other precautions need be taken even though the machine is being used 
in a ward for patients with infectious diseases. 

The advantages of such an apparatus are evident. The babies are 
left naked and so are unhampered in their movements of respiration and 
exercise. Their handling is vastly simplified. The optimal temperature 
and humidity for each infant can be maintained without affecting the 
atmosphere in which the nurse must work. As the chamber is air 





2. Wells, W. F.: Droplets and Droplet Nuclei, Am. J. Hyg. 20:611, 1934. 
3. Wells, W. F., and Stone, W. R.: Viability of Droplet Nuclei, Am. J. Hyg. 
20:619, 1934. 
4. Wells, W. F.; Phelps, E. B., and Winslow, C. E.: Report of Sub-Com- 
ittee on Bacteriological Procedures in Air Analysis, Am. J. Pub. Health (supp.) 
27:97, 1937. 
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tight, high oygen concentration for extended periods is possible. Con- 
tact infection is minimized and air-borne contamination practical 
excluded. 

Since the air was drawn from out-of-doors and the incubators were 
operated in the wards, it became important to determine the actual num- 
ber of bacteria in the air of the incubator, in the outdoor air and in the 
air from the wards in which the incubators were used. In carrying 
out this investigation the technic of Wells was employed. The Wells 
apparatus is a centrifugal machine so constructed that a culture tube 
placed inside is rotated on its vertical axis. A warm culture medium 
with an agar base is poured into the tube at the beginning of each 
sampling. The spinning motion distributes the medium in a thin layer 
over the inner surface of the tube, where it solidifies as the agar cools. 
Simultaneously air is drawn into the culture tube, where the centrifugal 
action applies it forcibly to the agar surface, to which the bacteria 
adhere. Thus it recovers from the air both the dust-borne bacteria which 
are ordinarily collected on Petri dishes and the air-borne bacteria which 
are too light to collect on such dishes by gravity. 

The centrifuge is designed to draw in 1 cubic foot (28,300 cc.) of air 
per minute, and in this study it was rotated for five minute periods in all 
instances, so that each sample represents the bacteria found in 5 cubic 
feet (141,500 cc.) of air. The medium used for the culture tubes was 
composed of 3 per cent veal brain agar enriched by the addition of 7 
drops of citrated human blood to each 20 cc. of culture medium. 

After a tube had been exposed in the manner described it was 
removed from the centrifuge and incubated for forty-eight hours. The 
bacterial colonies on the culture surface were counted. The counting 
was done by the naked eye or with the assistance of a_ binocular 
dissecting microscope, depending on the extent of contamination.** 

The determinations on ward air were made in the infants’ wards of 
the Children’s Hospital of Philadelphia. Each ward contained 15 infants 
in individual cubicles enclosing a bed, a bedside stand, a chair, a wash- 
basin with running water and a rack for the attendant’s gown. Walls 
on the sides and backs of the cubicles started 1 foot (30 cm.) from the 
floor and extended upward for 6 feet (180 cm.), to within 4 feet 
(120 cm.) of the ceiling. This construction allowed circulation of air 
about the ward but established a barrier to contact infection between 


infants. 


Representative samplings of air were made with the centrifuge intake 
at 2 feet (60 cm.) above floor level in various cubicles throughout the 


4a. Miss Ruth Blumfeld, of the Laboratory of Sanitary Ventilation, Univer- 
sity of Pennsylvania School of Medicine, did the counting and the isolating and 


identifying of the streptococci. 
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ids. The operation of the machine was discontinued during sweeping 
window cleaning in order to avoid sampling of air temporarily 







verladen with dust. Samples of outdoor air were takei ther by 
lacing the machine itself on the adjacent sun porch or by passing a 
36 inch (90 em.) hose, attached to the centrifuge, throug! indow. 
[he air from the incubator was sampled by passing the tube into the 





incubator cabinet through the connecting-plug opening in 









\ll colonies of organisms resembling Str. viridans were transferred 
to blood agar plates and then to broth and to various sugars for identifi- 
‘ation. Wells and Wells > have confirmed Gordon’s observat! that the 
frequency of this organism constitutes an index of the extent to which 

; air is infected by the human nasopharynx. 





The results obtained from air in the wards are outlined table 1. 










Phe average of counts taken for a period of two months 








1.—Bacterial Counts of Air in the Pediatric Hl 
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Average of 

















Number of es of 
i Number of Colonies per § ins per 
wate Samples 5 Cubic Feet Peet 
4 3/31/38 . : 5; 462 0 
; 6 OD 
4 = 
4 428 






Total number of samples from 3/31/38 to 5/16/38.............. 
Average number of colonies per 5 cubic feet of air.. erate airs 
Average number of colonies of Str. viridans per 5 cubic feet of air 
































nies per 5 cubic feet of air. Colonies of Str. viridans had a1 rage of 
, 1.7 per 5 cubic feet. Although these figures may not app ilicant, 
: | they are translated into the number of organisms in! luring 
twenty-four hours it is seen that the occupant of the w be 
4 inhaling a great number of organisms, indicative of potent zard, 
£ | \ssuming the minute tidal volume of a 3 pound 5 ounce (1,499 Gm.) 
' infant to be in the vicinity of 300 cc., he would inhale app: lately 
3 5 cubic feet (424,500 cc.) of air during a twenty-four hour period. 
4 In an environment such as we have studied this would r sent an 
y inhalation of the number of bacteria capable of producing approximately 
‘ 1,500 colonies on blood agar medium as described. Of these, one 
i vould expect a total of about five colonies of Str. viridans, well as 
€ hogenic organisms which, while not identified on the tul might 
: Wells, W. F., and Wells, M. W.: Air-Borne Infection, J. A. M. A. 107: 





Nov. 21) 1936. 
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similarly circulate in the air. For a normal newborn infant these figures 
would be approximately doubled. 

A short series of experiments in two other Philadelphia hospitals 
showed similar conditions. In the wards for newborn children of both 
institutions Str. viridans was recovered although rigid isolation technic 
was carried out. The total bacterial counts were smaller in view of the 
complete isolation of the wards from the usual sources of contamination, 
yet Str. viridans was found in most of the cultures. 

It should be borne in mind also that the majority of samples of air 
were taken at a time when the height of the “respiratory disease season” 
had passed. In addition, during the months of April and May the wards 


TABLE 2.—Bacterial Counts of Outdoor Air 








Number of Number of 

Colonies per Colonies per 

Number of 5 Cubie Feet Number of 5 Cubic Feet 
Samples of Air Date Samples of Air 


4/1338 

414/38 

4/19/38 2 

Total number of samples taken 

Average number of colonies per 5 cubie feet of air 

No colonies of Str. viridans were found. The colonies were largely sarcinas 





TaBLe 3.—Bacterial Counts of Incubator Air 











Number of Number of 
Colonies per Colonies per 
Number of 5 Cubic Feet Number of 5 Cubic Feet 
Date Samples of Air ate Samples of Air 


4/13/38 

4/14/38 

4/19/38 

4/25/33 13 

Total number of samples taken 

Average number of colonies per 5 cubie feet of air 

No colonies of Str. viridans were found. The cultures were largely sarcinas 








vicina 


were freely ventilated with outdoor air, so that the ventilation was 
greatly increased in comparison to that existent during the winter 
months, when infections of the respiratory tract were more frequent. 
Had these studies been carried out during December, January, February 
and March, one can assume that a greater gross contamination as well 
as an increased number of Str. viridans would have been found. 

In table 2 are listed the results of samplings of outdoor air. The 
difference between the counts of ward and of outdoor air is obvious, 
even though the latter represents air found within a few feet of the 
hospital, which is located in a congested district of Philadelphia. 

Table 3 gives the results of samplings made of air in the incubators. 


These figures compare favorably with those found for outdoor air and 
are markedly lower than the counts in the air of the wards in which the 
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‘incubators were used. It is worth noting that the bacterial counts on 
ward air were approximately twenty-six times the bacterial counts on 
air from the incubator, and it is also significant that the few organisms 


found in the incubator air were mostly sarcinas brought in by the outdoor 
air (see illustration). Str. viridans was not found in the air of the 


incubator in any of the samples taken at the Children’s Hospital. The 
one sample on which a colony was found was taken in a maternity hos- 
pital immediately after a bottle and a diaper had been passed through the 
air lock. The bacterial counts of the air obtained when the incubator 
was occupied by an infant have been compared with those obtained 











Photographs of cultures obtained in the Wells air centrifuge. 4, culture from 
air of the pediatric ward (523 colonies per 5 cubic feet); B, culture from out- 
door air (25 colonies per 5 cubic feet) ; C, culture from air in the incubator (18 
colonies per 5 cubic feet). 
when it was empty, under the same conditions of temperature and 
humidity, and have shown no significant difference. Routine care of 
the child in the cabinet necessitates the occasional insertion of the 
atiendant’s arms through the sleeves of the portholes, but this procedure 
has been found to result in no increase in the bacterial contamination 
(table 4). However, the administration of feedings and the changing 
of diapers necessitate the passage through the air lock of the materials 
essential to these procedures. Momentarily there is a small increase in 
the count as a result of this slight contamination with ward air. Despite 
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the fact that this unavoidable increase becomes manifest in the culture 
taken at this time, within less than five minutes the previous low vali 
is restored (table 4). 

It is to be expected that the low bacterial count in the incubator air, 
plus the minimization of contact, would be reflected in the morbidity and 
mortality rates for infants in the incubator. This appears to be the case. 

One group of 10 premature infants was cared for in a nursery set 
aside for that purpose. In this room the nurse wore a gown and mask 
at all times and all other persons were excluded except the staff physi- 


TasLE 4.—Bacterial Counts Obtained During Routine Maneuvers 


Streptococcus 
Viridans 
Colonies per Colonies per 
5 Cubic Feet 5 Cubie Feet Comment 
Samples of Incubator Air 


Nurse inserts arms through sleeves 


Feeding materials inserted through air 
lock; feeding completely administered 
during this five minute period 

0 
Samples of Nursery Air 


0 


10 : 3 
11 2:8 1 
uples of Outdoor Air 


12 2:48 33 0 


i 
13 2:48 3 0 


The incubator housed a newborn infant in a ward of a maternity nursery containing 1: 
infants. The single window of the room was open 10 inches (25 ecm.) from the bottom. ‘The 
day was warm and clear. The room temperature was 79 F.; the incubator temperature, 90 F.; 
the relative humidity, 70 per cent. 


cians, who made only necessary visits. Another group of 10 prematur 
infants was cared for in the incubators in an open ward. In this ward 
cross infection was occurring constantly but the nurses attending th 
incubators wore neither masks nor gowns. They were required only t 
wash their hands before handling a baby. Selection of infants for the 
two groups was not attempted except that, when possible, the smaller 
babies were placed in the incubator. No infant was considered to be 
premature who weighed more than 4% pounds (2,040 Gm.), and ther 
was only 1 of this size. The smallest weighed 25 ounces (708 Gm 
another weighed 31 ounces (879 Gm.), and several weighed betweet 
36 and 40 ounces (1,021 to 1,134 Gm.), or approximately 2% pounds 
Of the babies in the special ward for premature infants, 4 died of 


pneumonia and 1 of diarrhea. In the incubators none of the infants 
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| an infection of the respiratory tract, and only 1 had « 


liarrhea was mild and transient. A single death occurrs 
lue to staphylococcic septicemia originating in an abscess 
repeated hypodermoclyses. In a word, then, the mortality 

\r premature infants was 50 per cent, most of the deaths 
infections of the respiratory tract; the mortality of the inc 
was 10 per cent, and the morbidity of the latter group, wit 


tion of the case of septicemia, was practically nil. 
number of infants studied in these two groups does not 
clusive statements, the evidence obtained greatly favors 
\dditionally, there have been approximately 30 infants 
bators in other hospitals. The babies in them have been ent 
with 2 
erysipelas, which was probably contracted on direct conta 


infection, exceptions. The first of the infected 


in a pediatric ward. This infant recovered. The second, 


idiot, had the only infection of the respiratory tract recor 


croup of infants cared for in the incubator, otitis media 
involved was not determined, as drainage was present for 
time before recovery. 

It is probable that these results cannot be ascribed to 
conditions 
In the 
infants’ rectal temperature was held ordinarily within 0.4 


terial content alone, as the environmental 
some beneficial effect on resistance to infection. 


diurnal fluctuation. The relative humidity in the incubator 


at a high level, as recommended by Blackfan and Yaglou 


the case of the infants weighing less than 3% 


pounds 
oxygen was added routinely to the chamber to maintain 
cent oxygen concentration, depending on the size and the 
baby. Under these conditions cyanotic attacks were pra 
existent. 


practicable to maintain in this incubator the infant’s en 


are spared and his resistance to infection is proportionately enl 


SUM MARY 
The bacterial pollution of air in the wards of a chil 
has been demonstrated by means of an air centrifuge. 


counts obtained show the extent of total bacterial contamit 
so of contamination with Str. viridans, which is consider 
of the pollution of the air by the human nasopharynx. T! 


11 
(9 


iger of infected air has been pointed out. An incubat 


Blackfan, K. D., and Yaglou, C. P.: The 
spheric Conditions on Growth and Development, Am. J. Dis. | 
v., pt. 2) 1933. 


Althoug! 


It would appear then that in an environment su 
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described which is devised in such a manner as to protect the premature 
infant from most of the hazards of immediate contact and from 
virtually all of the hazards of indirect contact. In the incubator 
the atmospheric environment, which is under automatic control, is main- 
tained so constant that the infants are left naked, and individual require- 
ments, including high oxygen concentration, can be met for each infant. 
The bacterial content of the incubator air is as little as that of air from 
outdoors and is less than the air of the ward in which the incubator jis 
placed. By means of this incubator the mortality and morbidity rates of 
premature infants appear to have been substantially reduced. 
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PLACENTAL TRANSMISSION OF HYPERSENSITIVE- 
NESS TO ASCARIS LUMBRICOIDES ACTIVELY 
INDUCED IN THE PREGNANT WOMAN 





BENJAMIN ZOHN, M.D. 


BROOKLYN 


Ratner, Jackson and Gruehl * conclusively demonstrated intrauterine 
sensitization of the fetus of the guinea pig. They actively sensitized 
females with horse serum, and when these animals were bred with 
normal males, all of the offspring showed sensitivity to horse serum. 
This passive transmission of hypersensitiveness lasted from two and 
one-half to four months. Subsequently, Cohen and Woodruff ? confirmed 
these findings with guinea pigs, using egg white as the sensitizing 
antigen. The passively sensitized offspring were bred at from 3 to 6 
months of age. About 50 per cent of the animals born of these matings 
showed sensitivity. Transmission of hypersensitiveness could not be 
demonstrated beyond this stage. 

Ratner * presented 15 cases of food allergy in children. In each of 
these cases the author stated that in the antepartum period the mother 
consumed unusually large amounts of certain foods and that some time 


after birth the offspring showed sensitivity to the same foods. On the 
basis of these findings, the experimental evidence of intrauterine sensiti- 
zation in the guinea pig and the similarity between the placenta in man 
and that in the guinea pig in that a single cell layer separates the fetal 
from the maternal circulation, Ratner concluded that sensitivity in the 
human being could similarly be induced in utero, either actively or 
passively. Tuft,* Smythe,> Walzer ® and other workers have taken 





From the Allergy Clinic of the Beth Moses Hospital. 

1. Ratner, B.; Jackson, H. C., and Gruehl, H. E.: Transmission of Protein 
Hypersensitiveness from Mother to Offspring, J. Immunol. 14:291, 1927 

2. Cohen, M. B., and Woodruff, B. P.: Observations on Transmission of 
Anaphylactic Sensitivity in the Guinea Pig, J. Allergy 8:437, 1937. 





3. Ratner, B.: Possible Causal Factor of Food Allergy in Certain Infants, 
\m. J. Dis. Child. 36:277 (Aug.) 1928. 
4. Tuft, L.: Clinical Allergy, Philadelphia, W. B. Saunders Company, 1937, 


x 


48 and 123. 
5. Smythe, F. S.: Allergic Diseases in Childhood: Review of the Literature, 
Allergy 8:89, 1936. 
Walzer, M.: Critical Review of Recent Literature on Physical Allergy: 
intrauterine Sensitization, Mechanism of Specific Treatment in Hay Fever; Sensi- 


ness in Monkeys, J. Allergy 9:64, 1937. 
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exception to this point of view. Experimentally Bell and Eriksson‘ 
were unable to demonstrate any transmission of sensitivity from the 
sensitive mother to the offspring. They studied 10 pregnant women, of 
whom 5 were sensitive to a pollen and 5 to feathers, goat epithelium, 
orange and spinach. These women on direct testing manifested posi- 
tive reactions to these allergens, and reagins for these substances could 
be demonstrated in the serum. Studies of the serum obtained from the 
fetal cord, however, failed to reveal the presence of any of the skin- 
sensitizing antibodies which were present in the maternal blood. Direct 
cutaneous tests on the newborn gave unsatisfactory results. Other inves- 
tigators, including Walzer * and Caulfeild,® confirmed the findings of 
Bell. 

One of the chief ditferences between anaphylaxis and atopy, as 
is the ease with 


0 


has been pointed out by Coca and his co-workers,’ 
which one can experimentally induce anaphylaxis in the laboratory 
animal as compared with the great difficulty one encounters in actively 
sensitizing the human subject. For example, it is easy to sensitize the 
guinea pig to egg white by repeated injections of the substance, but this 
technic fails to sensitize the human subject. Brunner,'? working with 
a large group of atopic persons, failed to sensitize them (with possibly 
1 exception) by repeated injections of such potent antigens as rabbit 
dander and egg. These results are different from those obtained in 
the lower animal with the same antigens. 

There are, however, certain antigens which have the property 
of regularly stimulating reagin formation in the human subject. Suc! 
antibody formation will occur in nonatopic as well as in atopic persons 
This artificially induced sensitivity is much more fleeting than sensitivity 
induced naturally. Rackemann and Stevens ** demonstrated that extract 
of Ascaris is an excellent antigen for the production of reagins. Brun- 


7. Bell, S. D., and Eriksson, Z.: Studies in Transmission of Sensitization 
from Mother to Child in Human Beings: Transfer of Skin Sensitizing Antibodies 
J. Immunol. 20:447, 1931. 

8. Walzer, M., in discussion on Bell, S. D.: Transfer of Skin-Sensitizing 
Antibodies, J. Allergy 2:399, 1931. 

9. Caulfeild, A. H. W.: The Correlation of Specific Sensitization as It Occurs 
Clinically in Man and as Induced Experimentally in Animals, Tr. Am. Climat. & 
Clin. A., 1937. 

10. Coca, A.; Walzer, M., and Thommen, S.: Asthma and Hay Fever ! 
Theory and Practice, Springfield, Ill., Charles C. Thomas, Publisher, 1931, p 





y-" 


11. Brunner, M.: Active Sensitization in Human Beings, J. Allergy 5:2>/, 
1934. 
12. Rackemann, F. M., and Stevens, A. H.: Skin Tests to Extract 
:389, 1929 


’ 


Echinococcus and Ascaris, J. Immunol. 18 
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confirmed this in his studies. Cooke and Spain?’ d 
presence of skin-sensitizing reagins in nonatopic subjé 
tions of horse serum. Tuft?* showed that insulin as w 
is capable of stimulating reagin formation. 
[he present work was undertaken to determine whether 
\scaris lumbricoides, actively induced during pregnancy 
ransferred passively to the offspring. Subjects were selected from 
patients in the third trimester of pregnancy attending the prenatal clinic 
‘ the Beth Moses Hospital. The women chosen were nonatopic as far 
is could be ascertained. Preliminary intracutaneous tests with Ascaris 


extract (0.1 mg. of nitrogen per cubic centimeter) were performed. 





Only women giving a negative reaction were used for this stud \fter 


the initial test, weekly intracutaneous injections of 0.05 cc. 
§ Ascaris were given. Whenever possible these injections 


tinued until hypersensitiveness manifested by moderate o1 


cutaneous reactions developed. The number of injections given varied 
from three to nine, the average being about five. 

When the women were admitted to the hospital in labor, about 30 cc. 
of blood was taken from each. When the child was born | 1 was 
taken from the fetal cord. Studies of the serum of both th iternal 
and the fetal blood were then made by the Prausnitz-Kustner method. 
Tests with both serums were made on the same substitute, one arm being 
used for the maternal blood and the other for the fetal blood. At least 
two sites were prepared with each serum, and in the majority of cases 
two substitutes were used for each serum. One week was 
elapse between the time of cutaneous sensitization and that 

In the accompanying table are presented data on 12 cases, 
the dates of the intracutaneous injections, the reactions obt 
each after twenty minutes, the date of delivery when s 
obtained and the results of passive transfer tests with the 
serum and the serum from the fetal cord. 

In this series we were not able in every instance to induc 

marked reactions, because some patients failed to attend 
regularly and did not receive enough injections. In 9 cases in 


’ 


eagins for Ascaris were demonstrated readily. In 2 subj 


received four and seven injections respectively and who ot 
visit to the clinic showed a 1 plus and a 3 plus reaction r 


10 skin-sensitizing antibodies could be demonstrated. In 
ree substitutes were used for the transfer tests, with c 


Cooke, R. A., and Spain, W. C.: Studies in Hypersensitiveness, 
1929 


Tuft, L.: Insulin Hvypersensitiveness: Immunologic Consid 


eports, Am. J. M. Sc. 176:707, 1928. 





Data on Placental Transmission of Hypersensitiz 


Intracutaneous Injection of Number of Results of 
0.05 Ce. of Ascaris Extract Days Testing by 
(0.1 Mg. Nitrogen per Cc.) Between Prausnitz-kiistner 
oe — Last Method 
Date of Reactions to Injection ——— A 


A . . . Pee, 
Sensitizing Sensitizing Date of and Maternal Fetal 
Injections Injections Delivery Delivery Blood Blood 
9/20 
10/ 7 


10/28/3 


9/30/37 
10/ 7/37 
10/14/37 


10/21/37 


10/ 2/37 
10/16/37 
10/19/3i 
10/36 
ll 6 


‘ 





* No blood obtained. 
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sative results. In 1 of our cases blood was not obtained 







er iid not be demonstrated in serum from the fetal cord r single 
me nstance. 

tal Hh nal 

0d COMMENT 










It is now generally agreed that guinea pigs can be sensitized to 
most of the common antigens and that such sensitivity can be trans- 
mitted passively through the placenta to the offspring, in a certain per- 


i 






centage of cases to the third generation. It is further recognized that 





many of the human antibodies, such as the antitoxins, are transmitted 





, 
| 


through the placenta to the fetus. There is no experimental 
however, to show that antibodies responsible for human hypersensitive- 


\ idence, 






ness can be transmitted through the placenta. 




















j Up to the present, all experimental work on the placental transmis- 
q sion of human hypersensitiveness has dealt with natural sensitivity. 
; In the present work we have chosen nonatopic subjects and have actively 
‘ induced sensitivity in them. With this technic the offspring might become 
; sensitive in two ways: First, they might become actively sensitized by 
‘ the passage of antigen through the placenta. There are 2 cases in our 
; series (table) in which eighty-one and sixty days, respectively, elapsed 
: between the time of the last injection and the time of delivery, periods 





sufficient to permit active sensitization to take place. This did not occur. 





Second, the offspring could have become passively sensitized by the 





passage through the placenta of reagins in the maternal blood. We 
failed to demonstrate reagins in the fetal blood in any case. This sug- 


Beg Torok ei a 





gests that sensitization of the pregnant woman does not affect the fetus. 





It offers evidence which refutes the theory that intrauterine sensitization 






of the human fetus is easily accomplished. 







SUMMARY 











Twelve nonsensitive pregnant women were given intracutaneous 
injections of Ascaris extract at weekly intervals. 





At the termination of pregnancy blood was drawn from the mother 
and from the fetal cord. 








The maternal serum and serum from the cord were tested by 
the Prausnitz-Kiistner method for the presence of reagins for Ascaris. 





Reagins for Ascaris were demonstrated in 9 of the 11 specimens 






of maternal blood. 





Reagins were absent in the corresponding 11 specimens of fetal 
bl od. 
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MULTIPLE CYSTIC TUBERCULOSIS OF 
BONE IN A CHILD 


FURTHER OBSERVATIONS ON A CASE} ROENTGEN PROGRESS 
FOR TWO YEARS 


JOHN L. LAW, M.D. (Enprn.) 


ANN ARBOR, MICH. 


The present communication concerns the case of multiple cyst 
tuberculosis of the bones which I reported in a previous issue of the 
AMERICAN JOURNAL OF DISEASES OF CHILDREN.? 

Multiple cystic tuberculosis involving the small long bones of th 
hands or feet or the long hollow bones is rare in adults or childre: 
The earlier reports indicated that this condition affects only young adults 
and that the lesions are characteristically confined to the small bones 
of the hands and feet. Emphasis was placed on distinct types of 
lesions visible on roentgen observation. Jtingling * described two mai 
types, the diffuse and the circumscribed. In the diffuse type both th 
cortex and the medulla of the bone are involved with a weblike struc- 
ture of increased density. The diameter of the bone is increased, and 
destruction of a phalanx may occur. Sclerosis is negligible. Th¢ 


circumscribed type consists mainly of a punched-out area of decreased 


density, with a thin cortex and no surrounding sclerotic reaction. This 
type represents a healing or cystic stage and is characterized by its 
chronicity. 

In the last ten years 11 cases of this rare form of tuberculous di 
ease of the bone in children have been recorded in the literature, whic! 
shows that the disease occurs in children as well as in adults. Thes 
cases and those of adults reveal that the lesions may attack the 
hollow bones or the long small bones of the hands and feet and that 
there may be different degrees of osseous involvement which are merel 
stages of a tuberculous process and not distinct types of the disease 

From the Department of Pediatrics and Infectious Diseases, the Medica 
School, University of Michigan. 

1. Law, J. L., and Perham, W. S.: Multiple Cystic Tuberculosis 
Bones in Children, Am. J. Dis. Child. 56:831 (Oct.) 1938. 

2. Jiingling, O.: Fortschr. a. d. Geb. d. Roéntgenstrahlen 27:375, 1920; Beitr 
z. klin. Chir. 143:401, 1928. 

3. Petter, C. K., and Mendelman, J. P.: Am. Rev. Tuberc. 32:285, 1935 
Sanes, S., and Smith, W. S.: Osteitis Tuberculosa Multiplex Cystica 
Fibula and Tibia, J. A. M. A. 102:1206 (April 14) 1934. Von Alstyne, G. S 
Gowen, G. H.: J. Bone & Joint Surg. 15:193, 1933. 
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LAW—TUBERCULOSIS 


REPORT OF A CASE 


25, 1935, a 6 year old girl was admitted to the p 

niversity Hospital with the complaint that she had been 

months, with loss of appetite, loss of weight, ease of 
for four months there had been a deformity of the 
by her physician for three months with a body 
history and history of contact with tubercu 


ilk had been pasteurized. <A detailed hi 


examination on the child’s admission 
and fairly well nourished, 4414 inches 


unds (16.9 Kg.). The general physical examination gave neg 





kyphosis in the midthoracic region, with protuberance of t 


tenderness to pressure. The reaction to an intracutane 


a dilution of 1:1,000 was 2 plus. A roentgenogran 


a destructive process involving the bodies of 
joracic vertebrae and gross tuberculous peritracl 
nopathy with no parenchymal lesion. 
Incidental to the first roentgen examination 
he | merus, and with additional study of 
scapulas, both clavicles, the skull, the 
us and radius, the first, fourth, fifth, sixth 
liac bone, the third and fifth lumbar vertebrae, 
fibula. The lesions were characterized by 
with little or no surrounding sclerosing reaction. 
cytologic and chemical study of the blood g: 
ntained no Bence-Jones protein. Microscopic 
apula showed active chronic tuberculous osteom 
of these observations the far-flung destructive 
be tuberculous. 


twenty-eight months the patient was u1 
University Hospital. For treatment a 


dietetic and hygienic measures were used. Periodic roentget 


various osseous lesions showed the progress of 


the tuberculous spinal process a spinal 
s performed in December 1935. 

[he general condition of the patient improved, 
Kg.) gain in weight and an essentially afel 
the girl had daily elevations of temperatur¢ 

the Michigan State Tuberculosis Sanatoriut 

in October a swelling appeared in the ri axilla; this brok 

rged purulent material revealing a ract which led to a 

moderately enlarged lymph nodes. The lling had subsided by 


elevations of temperature gradually subsided, and during 
he child was afebrile. While at the sanatorium she has 

in May 1938 she weighed 63 pounds (28.6 Kg.) (nor 

Is [24.9 Kg.]), as compared with 37 pounds (16.8 Kg.) at the b 
nt, in March 1935. At the time of writing the general physi 
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Roentgenograms made in January 1938 showed no visible evidence of diseas 
of the bones except in the right shoulder and the spine. The scapula and the 
head of the humerus showed some destruction. No remains of the previous spinal 
fusion could be seen. In May the right shoulder showed marked improvement 
with increased calcification and some restoration of the head of the humerus. Th; 
spine showed satisfactory bony fusion, with healing of the anterior vertebral bodies 
The patient is asymptomatic and is to begin mild activity. 


SUMMARY 


Further observations on a rare case of cystic tuberculosis of many 


bones in an 8 year old child are recorded. Roentgen study of the 
course of these lesions during a two year period is reported. It is briefl 
pointed out that this disease occurs in both the adult and the child 
and that so-called types are merely stages in a chronic tuberculous 
process. 
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CHONDRODYSPLASIA: HEREDITARY MULTIPLE 
CARTILAGINOUS EXOSTOSES 


REPORT OF FIVE CASES IN A NEGRO FAMILY 


ROLAND B. SCOTT, M.D.* 


CHICAGO 


Chondrodysplasia is a comparatively uncommon hereditary osseous 


dystrophy which usually becomes manifest in infancy or in early child- 
hood. It is characterized by expansion of the ends of the long bones 


and by multiple cartilaginous and osteocartilaginous growths within and 
on the skeletal system. These result from a disturbance in growth which 


lage. The condition is a distinct clinical entity not to be confused with 
the occasional traumatic or mechanical exostosis found near the epi- 
physial end of a long bone. 

The first case in this country was reported by Gibney * in 1875; how- 
ever, the condition received little recognition in America prior to Ehren- 
fried’s * papers in 1915 and 1917. Stocks * in 1925 brought the number 
of total cases reported in the world literature up to 765. 

The disease is protean in character: It may manifest itself simply as 
small cartilaginous exostoses which cause the patient no concern, or 
there may be great deformity and distortion of the skeletal system with 
considerable functional disability. Ollier * has described a form of the 
disorder with unilateral distribution of the lesions. Blount ° reported a 
case in which exostoses were absent. 

This variability probably accounts for the multiplicity of names which 
have been used to designate this clinical entity. The more common are 
chondrodysplasia, dyschondroplasia, hereditary multiple cartilaginous 

“General Education Board Fellow in Pediatrics. 

From the pediatric service of Provident Hospital. 

1. Gibney, V. P.: Multiple Exostoses, M. Rec. 10:300, 1875. 

2. Ehrenfried, A.: (@) Multiple Cartilaginous Exostoses, J. A. M 
l642 (May 15) 1915; (b) Hereditary Deforming Chondrodysplasia, 

Keb. 17) 1917. 

3. Stocks, P.: Hereditary Disorders of Bone Development, Londo1 

iversity Press, 1925. 

4. Ollier, M.: De la dyschondroplasie, Bull. Soc. de chir. de Ly 

by Mahorner, H. R.: Dyschondroplasia, J. Pediat. 10:1 (Jan.) 
Blount, W. P.: Chondrodysplasia: An Unusual Case, Am. 
40:327 (Aug.) 1930, 


1075 





1076 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


osteochondromas and hereditary deforming chondrodysplasia. 

The disease in all probability results from a congenital develop- 
mental anomaly which affects primarily the osseous system. Accord- 
ing to Davis® and Honeij,* in some cases the condition has been 
recognized at birth. Dwyer ® reported a case in a 20 month old infant, 
and Lewin ® recorded a case in which exostoses were noted at the age 
of 5 months. However, the disorder is usually first noticed in lat 
infancy or early childhood, the characteristics becoming more obvious 
with skeletal maturity. 

Concerning the cause, Hyndman ”° stated : 

Although the primary factor is not established, it would seem th 
cartilage rests are left in the wake of a chaotic advancing epiphysis, and these 
rests undoubtedly form the nucleus of the anomalous benign tumors . . . whether 
one encounters a sessile tumor on the shaft or a central tumor expanding the 
cortex depends on the location of the cartilage rest. 

Even after skeletal maturity is reached, these irregular clumps or 
nests of cartilage cells persist, partly uncalcified and scattered throughout 
the metaphysis, giving to the bone a cystic appearance on roentgen 
examination. Incidentally, they may later develop into cartilaginous 
exostoses, or chondromas. The microscopic picture is not unlike that of 
chondroma. 

According to Ray,™ the most tenable theory and the one generall\ 
accepted is that there is inheritance of a faulty anlage for the tissue 


producing the intermediary cartilage, on the one hand, accompanied by 
what Keith ?? termed a growth disturbance in the modeling or pruning 


of the diaphysis (diaphysial aclasis), on the other hand. 

Although chondrodysplasia has been described as affecting practically 
every racial group, the American literature is particularly scanty in cases 

6. Davis, G. G.: Multiple Cancellous Exostoses, Am. J. Orthop. Surg. 3:234 
1905-1906. 

7, Honeij, J. A.: A Study of Multiple Cartilaginous Exostoses, Arch. Int 
Med. 25:584 (June) 1920. 

8. Dwyer, H. L.: Multiple Cartilaginous Exostoses, Am. J. Dis. Child. 19: 
189 (March) 1920. 

9. Lewin, P.: Multiple Cartilaginous Exostoses, Surg., Gynec. & Obst. 45: 
48 (July) 1927, 

10. Hyndman, O. R.: Hereditary Deforming Chondrodysplasia, Arch. Surg 
21:12 (July) 1930. 

11. Ray, H. H.: Diaphysial Aclasis, Arch. Pediat. 47:152 (March) 193! 

12. Keith, A.: Studies on the Anatomical Changes Which Accompany Certain 
Growth Disorders of the Human Body: I. The Nature of the Structural 
ations in the Disorder Known as Multiple Exostoses, J, Anat. 54:101, 1919-192 
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ing the Negro race. Hale,’® in discussing the racial 
stated: “Few Negroes are atfected in America, 
ns predominate.” Lewin ® said: ‘The condition 
lored race.” 
i hrenfried,2 who reviewed the American literature 11 
| only 1 case in a Negro in a total of 99 collected 
ase was reported by Ashhurst.'* In 1930 Ray ** published 


58 additional cases, which appeared in the American lite1 
uent to Ehrenfried’s report. His collection included a sit 
‘o, reported by Lewin.’ More recently Mahornet 


third case involving this racial group. These 3 cases 


lasia in the Negro are the only ones | have been able to 


160 or more cases which have appeared to date 
literature. 

Incidentally, the well known hereditary feature, pres 
cent of the cases reviewed by Ehrenfried, was absent 11 3 cases. 
\shhurst’s patient, an 11 year old girl, exhibited several exostoses ; 
however, no one else in her family had any similar afflictio1 loreover, 
in Mahorner’s case, that of an 18 year old Negro boy with multiple 
bony prominences, there was no family history of a similar condition. 
Lewin’s case, that of a 14 year old Negro girl, is included here with 
reservations because it was designated by the author as probably a case 
of true hypertrophic chondrodystrophy, a disease held by some to be 
quite unlike the bony dystrophy discussed in this paper. Lewin’s report 
included no roentgenograms, and again no mention was 
familial tendency. 

Because of the rarity of reported cases of chondrodysy 
Negro race and because of the total absence of the hereditat 
those reported to date, the following cases, which involved 
of a Negro family, are submitted. 

Two girls of this family, aged 8 and 11 years, respect , were 
recently examined in the pediatric clinic of the Provident Hospital. In 
both numerous small bony prominences were discovered on various 
parts of the skeletal system. The true nature of these abnormal growths 
having been suspected, other members of the immediate family were 
investigated, and similar growths were found in the father and in 2 of 
the other children. Of the siblings examined, only 1 was found to be 
ree from the disease. The mother and 1 child were not available for 
examination. 


13. Hale, K.: Hereditary Deforming Chondrodysplasia or Multip! 
nn. Surg. 92:92 (July) 1930. 
14. Ashhurst, A. P. C.: Multiple Cartilaginous Exostoses (Heredit 
hondrodysplasia), Ann. Surg. 68:167 (Feb. 16) 1916, 
Mahorner, H. R.: Dyschondroplasia, J. Pediat. 10:1 (Jan 
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REPORT OF CASES 

Case 1—D. R., a Negro girl aged 8 years, was referred to the clinic because 
of enuresis. She was born at term of a normal labor and weighed 12 pounds 
(5,443.2 Gm.) at birth. Palpation revealed hard irregular bony excrescences jn 
the regions of the knees, ankles, clavicles, wrists, costochondral junctions, vertebral 
borders of the scapulas and proximal ends of the arms. 

Roentgen study of the left humerus revealed that the proximal third of the 
bone was irregular, expanded and cystic. The cortex was thinned, and several 
small exostoses were present. The center of the metaphysis was occupied by 
several punched-out osteoporotic areas suggestive of enchondromas. 

Exostoses were also visualized near the distal extremities of the left ulna and 
the fifth metacarpus as well as in the region of the malleoli, ribs, clavicles and 


dorsum of each scapula. 
Roentgen study of the knees showed broad irregular tibial and femoral metaph- 


yses deformed by exostoses, punched-out cystic areas and longitudinal striations. 


The fibular heads were osteoporotic and irregular in outline, with extremely thin 
cortices. 

CasE 2—R. R., a Negro girl aged 11 years, a sister of D. R., was born at 
term of a normal labor and weighed 10 pounds (4,536 Gm.) at birth. For the 
six years before examination she had been 5 to 8 pounds (2.3 to 3.6 Kg.) under- 
weight for her age and height; however, she had never been seriously ill. 

Examination revealed a fairly well developed but poorly nourished child 52% 
inches (131.3 cm.) tall, weighing 59 pounds (26.8 Kg.). Hard irregular 
projections, painless and attached to bone, were palpated in the region of the knees, 
ankles, clavicles, scapulas, iliac crests, costochondral junctions, proximal ends of 
the arms and anterior iliac processes. The middle finger of each hand was of some- 
what increased length, and the right one exhibited a fusiform enlargement at the 
junction of the proximal and the middle phalanx. 

A representative roentgenogram of the right forearm showed that the metaph- 
ysis of the radius was wide for an abnormal distance up the shaft and was 
imperfectly ossified. The cortex of the radius was thinned, and the bone was 
deformed by several exostoses. 

Bullous juxtaepiphysial enlargements appeared at the proximal ends of the 
phalanges, this phenomenon being most prominent in the middle phalanx of 
the right middle finger. 

The femoral and tibial metaphyses of the knees were widened and of abnormal 
length. Defective calcification was denoted by soap bubble areas of osteoporosis. 
Exostoses were present on the metaphyses of all four of these bones as well as on 
the proximal ends of the fibulas, which were fused with the tibias. 

A punched-out cystic area occupied the center of the right distal tibial 
metaphysis. 


Case 3.—R. R., a brother of the other children, was brought to the clinic at 
the age of 4 years for a routine examination. He was born prematurely at the end 
of a seven month gestation, weighing 4 pounds (1,814.4 Gm.). He was breast 
fed for the first three months. The first tooth appeared at the age of 10 months, 
and the child walked at 2 years. 

Examination revealed a poorly developed and poorly nourished boy who 
appeared small for his age. The weight was 2234 pounds (10.3 Kg.) and the 
height 33%4 inches (83.8 cm.). Sharp abnormal bony prominences were palpated 
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ribs and left arm. Roentgen study showed these masses to be typical 
ses. In 1936 the patient died in another hospital. 


cause f (ASE 4—A. R. (fig. T), a 6 year old sister ( f the other childret : brought 

unds & > the clinic for examination on request because multiple exostos ad been 

eS in | liscovered in other members of the family. 

ebral : She was born at term of a normal labor, weighing 7 pounds (3,175 Gm.). She 
a was breast fed. Her development was regarded as normal except that she had 

f the always been underweight. 

veral 


d by 


and 
and 


‘aph- 


ions, 
thin 


L 


Fig. 1 (case 4).—A. R. at the age of 6 years and weighing 30 pounds (13.6 


Kg.). Note the beading of the ribs, dwarfing, genu valgum and exostoses on the 
dorsum of each scapula. Such a picture might be confused with that of rickets, 


She appeared poorly developed, poorly nourished and obviously dwarfed for her 


age, the height being 3814 inches (96.3 cm.), the weight 30 pounds (13.6 Kg.) 
and the occipitofrontal circumference of the head 19 inches (48 cm.). 

Examination of the skeletal system disclosed hard irregular painless prominences 
in the region of the knees, wrists, ankles, vertebral borders of the scapulas, ends 
of the clavicles and proximal extremities of the arms. There was a double row of 
rosary-like nodules on the ribs, one row occupying the midclavicular line and the 


ot} 


ther the anterior axillary line. A genu valgum deformity was present (fig. 1). 
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The roentgenogram of the chest and arms showed exostoses on the fifth, six 
and seventh ribs in the right midclavicular line. The proximal thirds of the humer; 
were somewhat expanded and irregularly ossified. 

The bones of the pelvis were thickened and irregular, this deformity being 
most pronounced along the iliac crest and the acetabular roof on the left, where 
small exostoses appeared. The proximal ends of the femurs were somewhat club 
shaped, which resulted in partial obliteration of the normal angle between the neck 
and the shaft. The metaphysis of the left femur had a thinned cortex, and the 
soap bubble areas indicated imperfect calcification. 


Fig. 2 (case 4).—The metaphyses are distorted by the exostoses, defectivi 
ossification and thinned cortices. The exostoses and the increased width of the 
metaphyses largely account for the genu valgum deformity. The knees form 2 
favorite location for exostoses in patients with this bony dystrophy. 

The roentgenogram of the knees (fig. 2) showed exostoses, punched-out cyst 
areas, thinned cortices and irregular ossification involving the metaphyses, th 
abnormal length and width of which produced the genu valgum deformity. Similar 
lesions were visualized in the bones of the ankles. 


Case 5.—E. R., a Negro 38 years old, father of the children, stated that hard 


painless bony projections had been present in the region of his knees all of his 
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He also stated that his father, his brother and his brother’s nm were 

ly affected; however, his sister was spared (fig. 3). His past medical 

beine 7 : history was irrelevant. 

‘ - ippeared well nourished and muscular; however, he was short 

nitely dwarfed, and lordotic and slight genu valgum deformities w« 

weighed 120 pounds (54.5 Kg.) ; his height was 58% inches (146.2 

mference of his head was 25 inches (55 cm.), and the center of 

point several centimeters above the pubic symphysis. 


\ here 


The dwarfed stature, lordosis, short arms and trident right hand 
estive of achondroplasia. 


what suggé 
Palpation revealed prominent painless bony masses over which 
freely movable in the region of the ankles, knees, iliosacral synchor 


rms and on the seventh and eighth ribs on the right, at their 


Just below the right hip joint one could easily palpate a hard painles 
ony mass projecting apparently from the anteromedial aspect of the prox 


=—O 


Pt 











Bees. 


Fig. 3—Family tree showing the incidence of hereditary chondr 
1 Negro family. A square indicates male; a circle, female; a black 
circle, exostoses, and a question mark, status with regard to exostoses 
The ratio of affected males to affected females is 5: 3. 








the femur. This mass was visibly prominent and interfered slightly witli 
{ the thigh. The right* lower extremity was 2.5 cm. shorter than its 

Roentgen study of the pelvis (fig. 4) showed a large osteochondron 
flower-like appearance attached to the medial aspect of the right fen 
level of the lesser trochanter. It was of unequal density and was cit 

diameter of approximately 3 inches (8 cm.). The right acetabulun 

ely large and flattened. There was a small ovoid area of varyii 
calcification in the region of the right posterior superior iliac spine 
Both femoral necks appeared shortened, stubby and thickened. The metaphysial 
ns were vacuolated and poorly calcified. The proximal third of the left 
ur presented exostoses on both medial and lateral aspects. 
Roentgen examination of the knees (fig. 5) showed that the met 
right femur extended too far up the shaft, giving the distal end of 

ire shape. There was a prominent pedunculated spur at the 


taphysis and the shaft on the medial aspect. The level of the 





Ot 





ig. 4 (case 5).—A large cauliflower-like osteochondroma distorts the nec 
and the metaphysis of the right femur. 
Several 


The right acetabulum is large and shallow. 
exostoses appear on the left femur in the region of the trochanters. 


Fig. 5 (case 5).—The metaphyses are unusually long and broad, particularly 
at the distal end of the right femur, where a prominent osteocartilaginous ex 
appears. 
the tibias. 


The fibular metaphyses are irregular and expanded and have fused 
The level of the right knee joint is 2.5 cm. above that of the lef! 
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was about 2.5 cm. above that of the left. Longitudinal 
ng were present in all of the bones at the knees. The head 
had fused with the tibias, appeared somewhat expanded an 
mely thin cortices. 
LABORATORY DATA 
fhe Wassermann and the Kahn reaction of the blood were neg 
ases. Determinations of blood calcium and phosphorus yielded 
leyiation from normal values in any instance. Mild secondary 
ia was present in 2 of the cases (2 and 4). Urinalyses yield 
Roentgenograms of the skull showed neither exostoses n 


rmality. There was no evidence of mental retardation in any 


COMMENT 


These cases illustrate the usual familial character ot 
which shows a tendency to conform to the mendelian law of 
occurring predominantly in males, in the ratio of 3:1. The 
of the Negroes described here shows a male predominanc« 
the affected members. The line of descent appears to be defi 
paternal than maternal. 

Characteristically, the sites of predilection for the skeletal 
in these cases were the metaphyses of the long bones, the cost 
junctions, the cristal borders of the pelves, the scapulas and th: 
The membranous bones of the face and skull were not invol 

Multiple exostoses involving various parts of the skel 
present in each case. They are said to have a special predilecti 
region of the knees, where their almost invariable presence 
in a genu valgum deformity, as in cases 2, 4 and 5. 

More or less dwarfing of stature, seen in each of the cases except 
the first, is characteristic of the disease, and it becomes more obvious 
as skeletal maturity is reached. The lack of growth affects the lower 
extremities, not the trunk, and is due to premature union of the epiphysis 
with the shaft. 

Of interest is the fact that enlargements at the costochondral june- 


ty 


lions (rosary) occurred in all of the cases. Exostoses in this location. 
while possibly lacking the smooth, rounded contour of the typical rachitic 
rosary, on superficial examination may nevertheless be confused with the 
true rachitic rosary in a Negro child who also presents dwarfing of 
stature and genu valgum deformity, as in case 4. Apparently such gross 
tindings as beading of the ribs, knock knees and dwarfing may occur 
cases of hereditary multiple exostoses uncomplicated by rickets 
_Roentgenograms in these cases revealed the following character- 
istic features: (1) excessive length and width af the metaphvses due 


+ 
tO 


incomplete conversion of the metaphysis into the diaphysis ; (2) irreg- 


ind incomplete ossification of cartilage rests, indicated by tic 


Stic and 





1084 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


osteoporotic areas, and (3) multiple exostoses, which formed a promi- 
nent but not fundamental finding. 

The diagnosis of chondrodysplasia is usually made without difficulty. 
In isolated cases, however, other conditions must occasionally be 
excluded. Roentgenograms of the enchondromas in cases of this skeletal 
dystrophy often present soap bubble vacuolations which may roughly 
simulate such cystic bone diseases as benign bone cyst, giant cell tumor 
and Recklinghausen’s osteitis fibrosa cystica. The infrequent resemblance 
to rickets has already been mentioned. However, in each instance the 
history together with physical, blood chemical and roentgen findings 
usually indicates the true diagnosis, which makes biopsy rarely necessary, 

Some of the findings presented by the father of the children (dwarf- 
ism, beading of the ribs, bony swellings about the epiphysial ends of 
the long bones, lordosis and trident hand) also commonly appear in 
cases of chondrodystrophia foetalis. On this basis some authors '* have 
stressed a possible relation between this disease and hereditary multiple 
exostoses. Other writers‘? have expressed the opposing view, that 
there is no relation between the two bony dystrophies. 

Chondrodysplasia commonly remains symptomless throughout the 
life of the victim, who often is ignorant of its presence. Malignant 


i 
degeneration occurred in about 5 per cent of Ehrenfried’s collected 


cases. The pressure on nerves, vessels or viscera from exostoses is 
practically the only indication for treatment. 


SUM MARY 

Five cases of chondrodysplasia in a single Negro family are reported, 

making a total of 8 cases involving the Negro race recorded to date in 
the American literature. 

The characteristic hereditary feature of the disease was apparentl; 

absent in the 3 cases in Negroes previously reported by other authors 


Dr. B. W. Anthony interpreted the roentgenograms. 

426 East Fifty-First Street. 

16. Dwyer.8 Lewin.2 White, J. R.: Two Rare Bone Diseases: Hereditary 
Deforming Chondrodysplasia and Chondrodystrophia Foetalis, Brit. J. Surg. 12: 
76 (July) 1924. 

17. Hyndman.!° Ray,!! Carman, R. D., and Fisher, A. O.: Multiple Congenital 
Osteochondromata, Ann. Surg. 61:142, 1915. 
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e the : a 
lings Kala-azar is distinctly a rare disease in the United States; only 4 
sary. q cases of this infection in children have been reported in the American 
var’. i literature. The first of these was described by Talbot and Lyon? in 
Is of , 1918, the second by Faber and Schussler? in 1923 and the third by 
rin Wollstein ? in 1925. In 1934 Ginandes* presented an excellent review 
have : of the literature and included the report of a case observed by him. The 
tiple case to be reported here constitutes the fifth on record and the second to 
that be studied in the Babies Hospital, that of Wollstein having been the first. 
All of the patients were born in countries where kala-azar is known 
the to be endemic. Two were born in Greece, 1 in Italy and 1 in Sicily. 
nant i The subject of the present report was born in Sicily. All cases have 
cted 7 been reported from seaport towns in the United States. 
REPORT OF A CASE 
Yole G., aged 13 months, a white child of Italian extraction, was admitted to 
: the Babies Hospital on Sept. 27, 1934, with complaint of irregular fever and pallor. 
rted ; The father and mother and two siblings were in good health. There was no 
e in 4 family history of tuberculosis or syphilis; no illness similar to that of the patient 
FA had been noted in other members of the family. 
ntly 5 The child was born in Furci Sicolo, province of Messina, Sicily. Her delivery, 
sie é which occurred at full term, was normal and spontaneous; it was performed by 
: a midwife; the weight at birth was not recorded. The neonatal period was 
3 uneventful, there being no cyanosis, convulsions, jaundice or hemorrhagic mani- 
A festations. The child had been breast fed until one week before admission; 
| 4 subsequently she had received undiluted cow’s milk. Neither cod liver oil nor 
ines ‘ orange juice had been administered. 
12: r a? 
> 4 From the Department of Diseases of Children, College of Physicians and 
nital 





Surgeons, Columbia University, and the Babies Hospital. 
1. Talbot, F., and Lyon, A. B.: Kala-Azar in a Child, Am. J. Dis. Child. 
16:154 (Sept.) 1918. 

















: z 2. Faber, H. K., and Schussler, H.: Leishmaniasis in the United States, J. A. 

ie M. A. 80:93 (Jan. 13) 1923. 

3 3. Wollstein, M.: A Case of Kala-Azar in an Infant, New York State J. 

e Med. 25:413, 1925, 

a 4. Ginandes, G. J.: Kala-Azar in Children, Am. J. Dis. Child. 48:1336 (Dec.) 
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The onset of the present illness was insidious. The child was said to hay 
been in good health and developing normally until two or three months befor 
admission to the hospital. At about this time increasing pallor was noted, and an 
irregular, spiking fever made its appearance. The patient became weak and listless 
and lost interest in her previous activities. The appetite was fairly good until 
two weeks before admission; subsequently marked anorexia was noted. The 
child had vomited only once, about a week before admission; the vomitus was not 
unusual. Bowel movements had been normal, with an increasing tendency t 
constipation; there was no history of melena or hematuria. The child had been 
free of cough and infection of the upper part of the respiratory tract. The 
exact weight was never known, but it was thought she had lost from 3 to 5 pounds 
(1,307 to 2,268 Gm.) since the onset of illness. There was exacerbation of al] 
symptoms during the two weeks previous to admission. 


Fig. 1—Photograph of the patient taken on her admission to the hospital. 


Physical examination on admission revealed that the child was well developed 
and fairly well nourished; the temperature was 100 F. The patient appeared 
chronically ill and when disturbed responded in a tired manner. There were pallor 
and slight icterus of the skin and mucous membranes. The head showed slight 


parietal bossing; both fontanels were closed; the circumference was 44 cm. Exami- 


nation of the eyes, including the fundi, revealed nothing abnormal except an icteric 
tint of the scleras. The tympanic membranes were normal. The mucous mem- 
branes of the nose and throat gave evidence of severe anemia; the gums and 
teeth were in good condition. The heart was not enlarged; the rate and rhythm 
were normal; over the mitral area there was a soft systolic murmur which was 
not transmitted. The blood pressure was 64 mm. of mercury systolic and 40 mm. 
diastolic. The lungs were clear to percussion and on ascultation; no rales wer¢ 
heard. The abdomen was protuberant. The spleen was tremendously enlarged, 
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nding to the midline and filling the entire left side of the abdor Che liver 






is also enlarged, extending 7 cm. below the costal margin in th lavicular 





3 il Both organs presented a smooth, firm, nontender surfa kidneys 











‘aBLE 1.—Hematologic Determinations During the Course of sease 
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vere not palpable. At no site was there tenderness or rigidity. | vas no 






nspicuous enlargement of the lymph nodes. The extremities norma 





was no edema. Examination of the central nervous systen losed no 
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abnormalities. The skin was not abnormal except for the pallor and slight 
jaundice. The child weighed 9,900 Gm. 

Examination of the blood taken on admission showed: 4.8 Gm. of hemoglobin 
per hundred cubic centimeters (28 per cent Sahli); there were 1,800,000 erythro- 
cytes and 3,820 leukocytes per cubic millimeter; of the latter, 21 per cent were 
polymorphonuclears and 79 per cent lymphocytes; a stained smear disclosed 
anisocytosis, poikilocytosis, achromasia, polychromatophilia and occasional normo- 
blasts. A second examination, made two days later, showed essentially the same 
findings; in addition it was noted that the platelets numbered 76,000 per cubic 
millimeter, that 4.8 per cent of the red cells were reticulocytes and that the 
Schilling partition of the leukocytes showed 4 juvenile, 20 intermediate and n 
mature forms. Hematologic determinations made during the course of the 
disease are recorded in table 1. The erythrocyte sedimentation rate on October 
29 was 48 mm. in one-half hour and 109 mm. in one hour. Roentgenograms of 
the long bones disclosed only normal findings; in particular there were no 


TABLE 2.—Chemical Findings Per Hundred Cubic Centimeters of Blood, 
Plasma and Serum 
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changes suggestive of leukemia, erythroblastic anemia or lead poisoning. 
nalysis revealed negative findings except for a trace of albumin. The reaction to 
0.1 mg. of tuberculin given intradermally was negative, as was the Kahn reaction. 

For the first four days the temperature ranged between 99.4 and 104 F., showing 
elevations in the morning and evening. Except for slight redness of both ear 
drums, no explanation of the fever was found. The blood picture remained 
unchanged; a fragility test revealed normal osmolar resistance of the red cells. 
Chemical studies revealed 27.3 mg. of nonprotein nitrogen per hundred cubic 
centimeters of whole blood; 9.1 mg. of calcium and 2.9 mg. of phosphorus per 
hundred cubic centimeters of serum, and 0.31 mg. of bilirubin per hundred cubic 
centimeters of plasma. The chemical findings are given in table 2. 

The first clue to correct diagnosis came on the fifth day of hospitalization, 
when the possibility was entertained and investigated that the child might have 
been born in a country where kala-azar is frequent. It was then learned for 
the first time that she had been born in Sicily and had resided in the United 
States for six months only. In addition, it was ascertained that in Sicily the 
family had kept three dogs, with which the children played. This association is 
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tioned specifically because investigators® have incriminated t 

nossible agent in the transmission of the causative organism of kala-a 

A diagnosis of kala-azar was adequate for explaining the splenomegaly, 
hepatomegaly, anemia, neutropenia, thrombopenia and _ fever. Erythroblastic 
vanteiia had been considered because of the race but was excluded by the blood 
picture and the roentgenograms. Gaucher’s disease or Niemann-Pi lisease did 
not account for the changes in the white cells or for those in the platelets. Blood 
smears had not revealed malarial parasites; moreover, the spleen seemed too large 
to be caused by malaria, considering the patient’s age. Aleukemic leukemia seemed 





Fig. 2.—Photomicrograph of a smear of material from a splet 


be a likely diagnosis, but it was doubtful that pathologic cells « 1 be absent 
ind roentgen studies negative in a case of leukemia so far advanced to produce 
marked splenic enlargement. 


The suspicion of kala-azar led to the immediate performance of Sia’s precipita- 
test for euglobulin.6 A positive reaction (4 plus) rendered diag 


9. Wenyon, C. M.: Transmission of Leishmania Infections, 
Med. & Hyg. 25:319, 1932. 
Sia, R. H. P.: Ray’s “Hemolytic” Test in Kala-Azar, Chit 
1921; A Simple Method for Estimating Quantitative Differ 
ulin Precipitation Test in Kala-Azar, ibid. 38:35, 1924. 
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certain. The formaldehyde gel test also gave a positive result. Later a puncture 
of the spleen was done, and diagnosis was rendered absolute by the finding of 
numerous Leishman-Donovan bodies. 

Specific treatment with an organic preparation of antimony was begun on 
October 2, the seventh day of hospitalization. At the suggestion of Dr. F. W. 
O’Connor, fuadin (sodium antimony biscatechol disulfonate) was selected for this 
purpose. It was administered by the intramuscular injection of a 6.3 per cent 
solution according to the following schedule: 


Day 


NI U1 G DO 


— 
2 mt \O 


Thereafter 2 cc. was given every other day until the twenty-third day, when 
1 total of 17.75 cc. had been injected. During this time the specific therapy was 
supported by nine blood transfusions. 

The character of the fever before treatment with fuadin is shown in figure 3. 
There was no striking change during the first two weeks after therapy was 
started. During the third week, however, the elevations were neither so high 
nor so frequent, and on one day the temperature was normal. During the fourth 
and fifth weeks the temperature stayed practically within normal limits. There 
was also considerable reduction in the size of the spleen, which was appreciable 
as early as eight days after treatment with fuadin was begun. Subjective signs 
of improvement were apparent; the pdtient was brighter and more active and 
exhibited an interest in her toys. 

The improvement, however, was only temporary. Although the temperature 
urve remained normal, the child again became irritable and cross, refused to eat 
her meals and occasionally had profuse diaphoresis. Transfusions were given 
repeatedly but without encouraging response. The hemoglobin content ro 
immediately after a transfusion but rapidly fell to the previous level. 


erythrocyte count was proportionately low. The white cell count remained 


persistently low, seldom rising above 5,000 and occasionally dropping below 3,000 
per cubic millimeter. Thrombocytopenia was likewise a constant finding. 
During the first week of December the temperature was almost normal, the 
liver and spleen continued to decrease in size, and subjectively the patient did 
well. In the following week the temperature rose sharply to 104 F. and then 
continued to spike almost daily to 104 or 105 F. Although the ear drums were 
slightly injected, no sufficient cause for the hyperpyrexia was found on physical 
examination. Fuadin therapy was again instituted in the middle of the month, 
ifter a lapse of twenty days. At the onset 2 cc. was given intramuscularly every 
ther day for one week. Because of troublesome vomiting the dose was decreased 
to 1 cc. for one week, to be increased to 1.5 cc. the following week. It is interesting 
to note that vomiting, which had been nractically absent for the previous ten days 
occurred on the day following the administration of fuadin. It is questionable 
whether this can be attributed to the fuadin itself, to the fever, to the mild infection 





LEAHY—KALA-AZAR 


e upper part of the respiratory tract or to all three. Toxi 


antimony had been watched for, and on this basis the dos« 
iced to 1 cc. 

[The temperature 
itment and rose only occasionally thereafter. 


curve showed considerable improvement aft k of 
However, the patient’s general 
inferred from this ird the 


response was not so satisfactory as might be 

nd of December the ear drums and nasopharynx again became it hese 

rns subsided, only to recur after a short time. 

Early in January 1935 the fuadin was discontinued entirely becaus 

miting. Food was given in small amounts only, and with 

patience. The child became jaundiced and was pale, apathetic and 
perature spiked irregularly each day while fuadin was administ 

persistently elevated when the drug was discontinued, A few da 
ysical findings suggested that the infection of the upper part of t 

‘t was as much responsible for the fever, anorexia and von 


ract 
rotozoan infection. There was a seromucoid discharge from th: 


pi 


drums were dull, injected and bulging in the upper quadrants, 


mucus and moderately hypertrophied adenoid tissu 


and 
11 


ontained 
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Fig, 3.—Chart showing the 
nt with antimony. 


of the left tympanic membrane released a moderate 


which on culture produced Pneumococcus type XVIII. Again it 


spleen was decreasing in size. 
The otitis media continued, and a small area suggesting pneun 
posteriorly at the base of the left lung. Occasionally the child was 
ughing and profuse diaphoresis. The temperature ranged betweetr 
F., the pulse was correspondingly high, and respirations, though not 


rapid, the rate sometimes being to 70 per minute. Roentgen 


st at this time showed an increase in density in a wide strip betw 
ilus and the diaphragm which was consistent with bronchopneu 


January 9 frank signs of pneumonia were elicited on both sides 


distention became troublesome, but insertion of a Levine tube for a 
urs gave considerable relief. The jaundice noted previously was n 
of serum bilirubin rising to 9.62 mg. per hundred cubic centit 

Despite the several transfusions which had been given (sevent 

Idle of January), the blood tended to revert to the original 
ission the hemoglobin content was 28 per cent, but it was 

ut 50 per cent for the month of November. During the 
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remained in the neighborhood of 65 to 75 per cent, only to show a sharp de 

to between 40 and 50 per cent with recurrence of infection. The red cell count 
was proportionately low. Throughout the entire illness the platelet count was 
low. It was 76,000 on admission (the value accepted as normal according to th. 


method used being about 600,000) and remained low until early in December. 


when it began to rise gradually, reaching a peak of 392,000 at the end of the month 
With the added infection of the respiratory tract during January, thrombopeni 
recurred, the count falling sharply from 384,000 to 58,000 in one week. The 


white cell count also showed marked changes. It averaged about 4,000 and 


occasionally approached 6,500 per cubic millimeter. In the middle of January 


1 
the 
I 


presence of purulent otitis media and pneumonia, the count dropped 





| 
| 


Fig. 4—Photograph of the patient on Dec. 4, 1934, showing wasting a! 


neral debility. 


2,900 per cubic millimeter. At this point pentnucleotide was given as suggested 


| 


j 


n 


by Zia and Forkner,? who observed an elevation of the white cell count when 


this drug was given during periods of acute agranulocytosis occurring in the course 


of kala-azar infection. Pentnucleotide was administered intramuscularly, the d 


ce 


being 0.35 Gm. given twice daily. The leukocytic response, however, was dis- 


appointing, and treatment was discontinued after a week’s trial. 

Late in January pus was found in the right naris; the right maxillary antri 
was washed through the natural opening, but there was little exudate in the 
returned material. Culture of the nasal discharge yielded nonhemolytic Staph 
coccus albus, Micrococcus catarrhalis and Streptococcus haemolyticus. 

7. Zia, L. S., and Forkner, C. E.: The Syndrome of Acute Agranulocyt 
and Its Occurrence as a Complication of Kala-Azar, Am. J. M. Sc. 188:624, 1934 
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general condition became progressively worse. Loss ht was 
The skin was deeply liced and 
The patient took both 
it; after 


[he 
arked; the weight was now 7,430 Gm. 
in loose folds; muscle tone was extremely poor. 
and fluids poorly. Several times a day she was drenched 
:phoresis she would be extremely drowsy and listless. The pneumonia became 

extensive, and abdominal distention became troublesome. of the 
er and of the spleen did not change. During this time the t ture was 

in type, varying daily from a normal level to 105 F. 
mained unchanged. On January 30, in an attempt to lower 
therapy was resumed. The course was not altered. 
indurated 


leukopenia 
perature, 
1adin 


Lili 


On February 2 an erythematous, slightly bluish ed on 

lateral aspect of the left thigh, increased rapidly in size and 
1s approximately 12 cm. in diameter. Several similar but small 
ppeared later on the lateral aspects of both legs, also increased 
culture at this time yielded Str. haemolyticus beta. 


hours 
vhich 
size. 
od 
On the next day 150 cc. of citrated blood was given by 
ting as donor, as he had done several times. 
1s moderate epistaxis from the right nostril, followed in a sh 
spiratory difficulty, mainly inspiratory. A solution of epit 
hloride gave slight relief, but after two or three hours the respi 
marked inspiratory stridor and some 
A cro 


transi 
after t 


rt 


eturned, there being 
pinephrine hydrochloride was given, but without effect. 
ygen tent were tried, but the respiratory embarrassment became 


Digital examination of the pharynx at this time revealed a bogg. 
from the base of the tongue over the epiglottis and obliterati: 
ngle of this region. Intubation was performed quickly, but the chil 
few times and died. 
Necropsy was performed thirteen hours after death by Dr. B« 


i 


Postmortem Examination.—The more important postmortem 
ated a general systemic infection. For the sake of brevity only 

direct bearing on the course of the disease or 
ncluded in the protocol. 

The body was emaciated, and the skin had an icteric tint. 

The peritoneal cavity contained a few cubic centimeters of slig] stained 


1. The spleen was greatly enlarged, the lower pole lying 10 low the 
Th r margin 


on the cause 


1U1¢ 
tal margin, on a level with the crest of the left ilium. 
{ the liver lay 4.5 cm. below the right costal margin and 3 cm. 
process. In each pleural cavity was approximately 10 cc. of thin cl 
The pleura covering each lung was free from exudate and 
upper lobe of the left lung was aerated throughout. The greater 
lower lobe was deep red and moderately firm, and on section the d 
vas mottled with yellowish gray areas, indefinitely outlined. The posterior portions 
the upper and the lower lobe of the right lung were deep red, 1 the upper 


ui 
lobe was firm. On section the cut surfaces of both lobes were re nd at the 
grayish yellow regions. Thi bronchi 


periphery of the upper lobe were 
were congested. The lymph nodes at the hili of the lungs were 
sured up to 7 mm. in diameter. The nodes at the bifurcation 
ere similar in color but larger, measuring 2 cm. in greatest width 
The spleen weighed 295 Gm. (normal, 26 Gm.) and measured 1! 
On the anterior surface was a shallow depression in which 
The capsule was slightly thickened on the vi 


bel the xiphoid 


] fan 
a surface 


red and 


trachea 


brous adhesions. 
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and on the posterior margin, but elsewhere it was smooth except for tiny depres- 
sions, pinpoint in size. The organ was purplish red and soft. On section ti 
deep purplish red pulp was stippled with indefinitely outlined, yellowish gray 
flecks, measuring up to 2 mm. in width. No increase in connective tissue was 
evident. The lymph nodes at the hilus were brownish gray and measured 6 mm. 
in diameter. 

The liver weighed 590 Gm. (normal, 304 Gm.) and measured 12 by 9.5 by 
6 cm. The capsule was normal. The organ was pale brownish red and moderately 
sott. 


Beneath the capsule and on the cut surfaces were scattered purplish red t 
reddish gray areas 1 to 3 mm. wide, and pale gray linear markings surrounded thx 
small bile ducts. 

The alimentary tract was normal. In the mediastinal tissues about the esophagus 
were small hemorrhages. The lymph nodes at the lesser curvature of the 
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5.—Temperature chart showing the high and the low points (F.) f 
each day throughout the illness. Transfusions and administration of fuadin at 
pentnucleotide are also represented. 


stomach, at the hilus of the liver and about the head of the ancreas varied i! 


p 


color from grayish to yellowish brown and measured up to 3.5 cm. in diamete! 


At the root of the tongue, rising out of the vallecula, was a round grayish mass 
without hemorrhage about it. The epiglottis was swollen and congested, and t! 
aryepiglottic folds were tense and yellow. There was slight edema of the muc: 
of the larynx but not of the vocal cords, and there were no ulcers. 

The microscopic changes of interest were observed in the spleen, in the li\ 
in the epiglottis and in the lungs. 

In the spleen the malpighian bodies were small, and in the centers of some 
them were accumulations of reticulum cells filled with brownish pigment. 
+1 


the pulp were many lymphocytes and myeloid cells, together with occasio' 
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na cells and polymorphonuclear leukocytes. In addition ther: scattered 
re basophilic elements with hyperchromatic nuclei. Erythrocyt 
moderate numbers, and phagocytic cells filled with yellow pigment 


re present 
trequent. 


the sinuses were occasional large mononuclear cells. Iron-c pigment 
s demonstrable in cells in the pulp and in the sinuses. Smears 
leen and sections prepared with Giemsa stain failed to show Leis n-Donovan 


from the 


aes. 
In the portal spaces and surrounding the margins of the hepat 


bules was 
heavy cellular infiltration composed of polymorphonuclear leuk lympho- 


tes and large mononuclear cells. The regional hepatic cords atrophic, 


i 
t 


| there was proliferation of the small bile ducts. In the ret 


ne 
Ma 


lobules the liver cells contained small fat vacuoles. Small and 
istended some of the bile radicles. The Kupffer cells were 
phagocytes in the portal spaces, in the Kupffer cells and in some 
ells were deposits of iron. No Leishman-Donovan bodies were 
smears from the liver or in sections. 

The entire mucous membrane of the epiglottis was filled wit 
lear leukocytes and erythrocytes, and the acute inflammation ext 

the root of the tongue and posteriorly into the aryepiglottic fold 
ficial portions there was necrosis of the normal structures and 
exudate, and streptococci were present in huge numbers. 

The lungs showed changes characteristic of bronchopneumoni 

novan bodies were observed. 

The architectural markings of the lymph nodes wer 
lymphoid follicles were small. Among the lymphocytes weré 

lymorphonuclear and large mononuclear cells, and the sinuses 
leukocytes, both polymorphonuclear and mononuclear. In the n 
n-containing pigment. 

COMMENT 


\ala-azar is a clinical rarity in the United States. O: spected, 
however, the diagnosis may be tentatively confirmed by the performance 
| Sia’s precipitation test for euglobulin.® Sia has demonstrated that the 
mount 


severity of the infection may be judged from the rapidity at 
of the precipitation of euglobulin; in the case reported thet heavy 
precipitation after one minute. Results of the formaldehy 

positive, also suggest kala-azar. Existence of the diseasé 

established by finding Leishman-Donovan bodies. In 


vere recovered from the spleen (fig. 2); splenic punctur is made 


with no untoward results by aspirating at the most prominent site with 
e usual blood needle. 
The temperature curve during the first week of hospitali n, when 
) treatment was given, is shown in figure 3. It illustrates the irregular 
clevations, occurring twice daily, commonly seen with this disease. 
\dministration of fuadin served to reduce the hyperpyrexia and, if per- 
sisted in, caused a return to a normal level; shortly after administration 
fuadin was stopped, however, the temperature again ros he high 


rexla 


evations were usually accompanied by debilitating diaphores 
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and easy fatigability. I believe that if possible the temperature should 
be controlled; judgment as to the continued administration of fuadin, 
however, must be tempered by consideration of untoward symptoms 
such as the severe vomiting experienced by this patient. 

Throughout the illness the blood picture was characterized by anemia, 
neutropenia and thrombopenia. Despite repeated transfusions (2,640 cc. 
of blood was given in nineteen transfusions over a period of three 
months) the blood picture failed to return to normal. Response of the 
leukocytic series to the severe infections, kala-azar and bronchopneu- 
monia, was extremely poor. Attempts to stimulate leukocytic production 
by administration of pentnucleotide, which Zia and Forkner? have used 
with success in cases of kala-azar complicated by severe leukopenia, did 
not alter the picture. The polymorphonuclear-lymphocyte ratio was low 
in the beginning and rose only in the last weeks of life. Mononuclears 
were not present in remarkable numbers. Normoblasts were observed 
only occasionally. There was no eosinophilia. The reticulocyte count 
was elevated during the early period of hospitalization ; its maintenance 
at high levels during December and January may possibly be explained 
as due to hematopoietic response of the bone marrow to transfusions. 
The platelet count was low throughout the entire course. Changes in the 
character of the erythrocytes were practically constant; these consisted 
in anisocytosis, poikilocytosis, achromasia and polychromatophilia. The 
color index remained below 1 when the blood elements were at an 
extremely low level; as the hemoglobin content and the red cell count 
became elevated, the color index sometimes became greater than 1. Clot 
retraction was normal, and tests for hemolysis gave negative results. 

The determinations of blood chemistry are recorded in table 2. The 
high euglobulin value was characteristic and agreed with analyses 


reported by Ling.* The absolute decrease in serum albumin and the 


absolute increase in serum globulin were in accord with observations on 
patients with kala-azar reported by Sia and Wu.® Through Dr. Warren 
M. Sperry a series of analyses for free and combined cholesterol was 
obtained. These are recorded in tables 3 and 4. The total cholesterol 
concentration and the ratio of combined cholesterol to free cholesterol 
were consistently low. I am not aware that the latter finding in kala-azar 
has received comment, but the analyses were in agreement with figures 
reported by Ginandes‘* for his patient. Several investigators (see 


8. Ling, S. M.: Distribution of Protein Fractions in the Serum of Kala-Azat 
Patients, Proc. Soc. Exper. Biol. & Med. 27:247, 1930. 
9. Sia, R. H. P., and Wu, H.: Serum Globulin in Kala-Azar, China M. 


| 
} 


35:527, 1921. 
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stein?® for a summary of the literature) have reported marked 











creases in the ratio of combined cholesterol to free cholesterol with 
tain diseases of the liver. Sperry** has emphasized 1 relative 
ustancy of the ratio in health; with the method ?* empl 1 in this 





iboratory the range of variation was much less than has been reported 





y most investigators. With few exceptions, values below normal were 





encountered only in the presence of hepatic disease or acute infection or 





both. It is impossible to state whether the virtual disappearance of 











cholesterol esters (Estersturtz**) noted for my patient in the third 
determination (table 3) is related in a general way to the infection or 
directly to invasion of the liver with Leishmania. It is of interest that 
the ratio rose markedly with the response to treatment with the antimony 
‘ompound but at no time approached the lower limit of normal (2.2). 


TABLE 3.—Cholesterol per Hundred Cubic Centimeters of 











Date Total, Mg. Free, Mg. Combined, Mg Rat 
9/34. ie ‘ copcaies “ 75.3 64.0 11.3 1.13 
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TABLE 4.—Postmortem Analyses of Live 





Cholesterol 





Moist Liver, Percentage Dry I ize 






Rit SUP Cre Ce rT ey Oe OCT eee ear 0.304 
ere , 0.290 


AOE CO Tere 0.014 
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is notable that the ratio in the case reported was strikit at a 
when the bilirubin content of the plasma was only | mg. per 





undred cubic centimeters. 









The tissue cholesterol values are recorded in table 4, oh the 
significance of these figures cannot be evaluated at the pres time. 
"he drug selected for the treatment of this patient d s brief 
mment. Fuadin, or sodium antimony biscatechol disul te in a 
3} per cent solution, was used; this preparation was for known 






Epstein, E. Z.: The Cholesterol Partition of the Blood P! Paren- 
natous Diseases of the Liver, Arch. Int. Med. 47:82 (Jan.) 1931 
Sperry, W. M.: The Relationship Between Total and F: 
Human Blood Serum, J. Biol. Chem. 114:125, 1936. 
Schoenheimer, R., and Sperry, W. M.: Micromethod for Det 
and Combined Cholesterol, J. Biol. Chem. 106:745, 1934 


rhannhauser, S. J., and Schaber, H.: Ueber die Beziehung 
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as neo-antimosan. Various organic compounds of antimony have been 
developed, chiefly in India, for treating leishmaniasis, an attempt being 
made to diminish toxicity while retaining therapeutic action. Fuadin 
was developed in Egypt for treatment of bilharziasis; it has not yet 
received extensive trial in the treatment of kala-azar. It was recom- 
mended because of its low toxicity and because it is available in the 
United States. I believe that the drug was effective in this case because 
of the subjective improvement, the decrease in the size of the spleen and 
the decline of the fever and particularly because autopsy failed to show 
any residuum of protozoan infection. Failure to secure continued 
improvement seems to be explained by the secondary infection. 


SUMMARY 

A case of kala-azar occurring in a child is placed on record. It is 
the fifth case to be reported in the American literature. 

The chief symptoms of the disease are splenomegaly, hepatomegaly, 
anemia, neutropenia, thrombopenia and fever. Sia’s precipitation test 
for euglobulin and the formaldehyde-gel test, if results are positive, 
assist in establishing the diagnosis. Demonstration of Leishman- 


Donovan bodies renders the diagnosis absolute. 


The cytologic and chemical studies of the blood are recorded. 


Fuadin, an antimony preparation, was used in treatment. This drug 
apparently controlled the protozoan infection. 


The important postmortem observations are described. 
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Primary proliferative pulmonary vascular sclerosis is rar 







an exhaustive study of the pathology of the vessels of tl monary 
irculation and with an excellent review of the literature, could find but 
16 well described cases, including 1 of his own, that could iccepted 
vithout reserve. In all other cases appeared some factor, such as 











i hronic cardiac or pulmonary disease, that was thought ble of 
H causing secondary sclerosis, either severe or in mild form t seems 
v bvious that the latter cases fall into that group reported in the litera- 
; ture as cases of Ayerza’s disease * or syndrome, as in all these the 
mdition was obviously secondary vascular sclerosis of the pulmonary 

irtery. Without exception it was associated with chronic bronchopul- 
monary or cardiac disease.* This is true also of the cases recently 
lescribed by Kaump and Dry.* MacCallum *° found but 1 case of pri- 

mary proliferative sclerosis of the pulmonary artery in reports of 12,000 
utopsies. Our case is the only one disclosed in 2,707 consecutive necrop- 

sies at the Children’s Memorial Hospital. Mallory ® recently reported a 
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pical case almost identical with the one presented here 
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OF 












Clinical History —W. M., a boy, was admitted to the Childr 


spital on Nov. 27, 1937, at the age of 10 years and 3 montl chief 





nplaint was attacks of unconsciousness which had begun during t previous 


*Fellow in the Otho S. A. Sprague Memorial Institute. 









From the pathologic and cardiac departments of the Childret Memorial 
Hospital and the Otho S. A. Sprague Memorial Institute. 
Brenner, O.: Pathology of the Vessels of Pulmonary Circulation, Arch. 
Med. 56:976 (Nov.) 1935. 
2. (a) Ayerza, L.: Semana méd. 2:386 (Aug. 13) 1925. (/ ey, G.: 








|. M. Sc. 174:34 (July) 1927. 
3. Parker, F., Jr., and Weiss, S.: Am. J. Path. 12:573 (Sept 














4. Kaump, D. H., and Dry, T. J.: Pulmonary Arteriolar Sclet Clinico- 
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summer and had occurred at intervals up to the time of the child’s admission 
The mother thought that he had had about a dozen attacks. 
usually when he was playing; none had occurred at night. The patient’s first 
symptom consisted of choking and inability to get his breath. He pulled at his 
clothing and struggled for air, finally losing consciousness and falling. The skin 
became blue, and the extremities were cold. Each attack lasted for only a few 
moments. Vomiting frequently followed, and the boy often slept for half an 
hour or so afterward. He had four such fainting spells in the two weeks previous 
to admission. 


The spells occurred 








The child had had difficult breathing on exertion during the past year. He had 
scarlet fever at the age of 3% years, measles at 4 years and pertussis at 9 years. 
The dyspnea was first noted shortly after the attack of pertussis. 
been no articular pains or other evidence of rheumatic fever. 







There had 
The tonsils had 
been removed one year before the boy’s admission to the hospital. The mother 
and four other children were well. The father gave a history of heart trouble 







beginning six years previously. 

Physical examination revealed a poorly developed and poorly nourished boy, 
not acutely ill though moderately dyspneic. The heart was somewhat enlarged 
The apex thrust was palpated in the fifth interspace, about 1 inch 
(2.5 cm.) to the left of the midclavicular line. There was a marked gallop rhythm 
at the apex. At the pulmonary area a thrill was palpable, and a long diastolic 
murmur was audible here. The systolic blood pressure was 84 and the diastolic 
72. The edge of the liver was palpable about 1% inches (3.8 cm.) below the 
costal margin in the nipple line. 


to percussion. 










The white blood cell count on the patient’s admission was 15,000 per cubic 
millimeter; it varied between this figure and 28,000 during his stay in the hospital. 
The urine was normal, the Kahn reaction negative and the 
positive. 


Mantoux reaction 
The rate of sedimentation of the red blood cells was normal. A roent- 
genogram which had been obtained on April 22 showed slight cardiac enlargement 
together with unusual prominence of the pulmonary conus. 







On a later roent- 
genogram, obtained after the boy’s admission to the hospital, there was a similar 
contour, but the shadow of the heart was considerably larger than on the previous 
examination (fig. 1). On the electrocardiogram there was marked right axis 
The PR interval was 0.2 second. The QRS complex in lead II was 
diphasic, the upward phase being 12 mm. and the negative phase 10 mm. The 
T wave was inverted in leads II and III. 

On December 5, 







deviation. 


after having been relatively comfortable, the patient had 
syncopal attack with mild twitching of the extremities. 









Breathing was rapid; 
the extremities became cold; there was intense cyanosis, and cold perspiration 
bathed the forehead. 
wrist. 


The heart rate was 160; the pulse was imperceptible at the 
The duration of the attack was twenty-five minutes. After this episode 
the boy again became fairly comfortable, though there was slight dyspnea. 

On the afternoon of Jan. 11, 1938, the child complained of pain in both arms 
and in the epigastrium. A few hours later he suddenly became intensely cyanoti 
respirations became shallow and slow, and death ensued. 

There was much speculation as to the diagnosis. The physical findings were 
difficult either rheumatic or congenital heart disease. 
progressive enlargement of the heart suggested continued damage to the myo- 
cardium, such as occurs with rheumatic carditis, though there was no hist 
of rheumatic infection. 







to harmonize with 







The location and timing of the murmur were not thought 
to be compatible with involvement of either the mitral or the aortic valve. The 
loud diastolic murmur and the thrill in the second left interspace did not sug 
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ny type of congenital cardiac defect with which we were familiar. Tl liphasic 
4 ORS complex in the electrocardiogram was strongly indicative of genital 
: eart disease.? The prominent pulmonary conus suggested pulmonary vascular 





sis, though we hesitated to make this diagnosis because of the absence of 


sciert 


polycythemia and constant cyanosis, which have been emphasized as characteristic 











of the Ayerza syndrome.2@ We were uncertain as to whether the syncopal attacks 






iC 


= were circulatory in origin or possibly epileptiform. 






Postmortem Examination.—This was performed two hours after deatl 








Gross Study: The body was well developed but poorly nourished. The weight 

was 471%4 pounds (21.4 Kg.) and the length 127 cm. There was a paucity of 

; subcutaneous fat, and there was marked generalized pallor; otherwise the super- 
: al topography was essentially normal. 

The abdominal cavity contained about 50 cc. of thin straw-colored fl The 

j viscera had their normal anatomic positions. The retroperitoneal tissues from 

the diaphragm to the true pelvis were markedly edematous and friabl This 





was also true of the mesentery and of the serosal surfaces of the intestit 






The liver was enlarged, the edge extending 4 or 5 cm. below the right costal 













margins: it was dark reddish purple to brown, with irregular mottl regions 





“Ur 























Fig. 1—Roentgenograms taken at a distance of 6 feet. .4, made on April 22, 
1937, shows slight cardiac enlargement with unusual prominence in t n of 
the pulmonary conus. B, made on Nov. 27, 1937, shows marked « ment 

the heart with the same prominence in the region of the pulm conus. 

(Feb. 11, 1938) shows further enlarge the 





made one hour after death 









red. It was firm and cut with increased resistance, and th its 
ipsule were focal regions of hemorrhage. The intrahepatic blood é 
tensely engorged and widely dilated. In general, this organ had the ince 
itmeg” liver. Fatty changes were grossly evident in the cent! tions 

t the lobules. The weight was 850 Gm. The gallbladder was unchang 


and the pancreas were unchanged; they weighed 80 






1 1 1 chan 
lo1iogic Changes 





trointestinal tract revealed no unusual pat 
the kidneys, adrenal glands, renal pelves, ureters and urit 






was no variation from normal except intense passive hyperemia kid 
weighed 160 Gm. together, the adrenal glands, 6 Gm. 
[he thoracic cavity contained no free fluid, exudate or adhesions; 











11 


ulosis was present. Both lungs were partially collapsed 








N., and Wachtel, H.: Am. Heart J. 13:202 
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and reddish gray and had a somewhat soft, velvety texture. In the posterior ang 


basilar portions of both lower lobes were small focal atelectatic regions whic) 


ch 


varied from red to purple. On section both lungs were deep saffron, and th 


pulmonary vessels and the bronchi were equally distinctly prominent. The entire 


pulmonary arterial system was widely dilated (fig. 2). The main branches 


Of 


the pulmonary artery were so dilated that they had the size normally seen in the 


pulmonary artery proper, and the smaller branches stood out as_ thick-walled 


tubes. The trachea was partially filled with thick mucoid blood-tinged exudate. 


The left main bronchus was completely occluded by a plug of this material, which 











Fig. 2—Photograph of the opened pulmonary artery and its branches, 
marked dilatation but no obstruction in the larger portions. 


was easily removed. The mucosa of the trachea was intensely hyperemic, but 


ulcerations or fibrin was present. 


The heart (fig. 3) was markedly enlarged, particularly its right chaml 
measuring 14 cm. across its widest portion, as compared with 20 cm. fo 


diameter of the chest at the same level. There were marked dilatatio1 


hypertrophy of the right ventricle and right auricle. The musculature of 


myocardium was pale but showed no pathologic change. The heart weighed 


Gm. (normal weight, 125 Gm.). The myocardium of the left ventricl 
1 cm. thick and that of the right was 1.2 cm. The pulmonary artery was \ 
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its circumference being 7 cm.; that of the aorta was 3.5 cn 
3.2 and 3 cm., respecti 


‘ elt 


pulmonary artery measured 


rence. When the heart was opened all the valves appeared 


netent except the pulmonary and the tricuspid. These were di 
The pulmonary valy 
3.4, 


oO int 


failing to approximate each other by 0.5 cm. 

in circumference, the aortic, mitral and tricuspid valves, 
respectively. The foramen ovale was closed. There was n 
terventricular septal defect. Dissection of the 
The pericardial cavity contained 100 cc. of 


coronary vessels 


ss abnormalities. 





dea ea Ss. 
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rtist’s drawing, showing hypertrophy 


tion of the pulmonary artery and its 


nt 


ned). Measurements represent 


its surlaces were everywhere smooth and 


gland, grossly and when sectioned, were u 


Bacteriologic Study; Cultures of the heart’s blo 

pericardial fluid were negative after seven days 
topathologic Study: Sections of the pan 

the blood vessels were unchanged 


1 ss . 
minimal 


ippendix vermiformis showed 


sive hyperemia. 
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In multiple sections of the myocardium, made through both ventricles ang 
auricles, there were no changes of the blood vessels. There was moderate |y 
trophy of the muscle fibers in all sections; this was most marked in the rig 
ventricle and auricle. Replacement fibrosis was not seen. Cellular infiltrat 
was absent. 

Throughout the spleen there was a moderate increase in the fibrous connect; 


tissue. It was engorged with blood. The blood vessels were normal. 


heey tg a 5 iY 
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Fig. 4—Primary obliterative pulmonary arteriolar sclerosis. Recent thi 
are visible in the pulmonary arterioles; there is emphysema. Note the absenct 
of indurative disease of the lung parenchyma. Hematoxylin and eosin stain 


x 70. 


The liver showed intense chronic passive hyperemia with necrosis and hem 

rhage about the efferent veins; a narrow zone of fat-containing liver cells sur 
(scarlet red stain). There were pale-stained 
The walls of the 


rounded each necrotic area liver 
cells about the afferent veins and the hepatic arteries. 


vessels were normal. 
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apillaries 


the kidney there was intense chronic passive hyperemia. 
of 


ul 


nN 


the glomeruli were distended with blood. There was a sn umount 
culated fluid in Bowman’s capsule, and an occasional hyaline cast was noted 
In the tubular epithelium there was cloudy swelling to a moderate 
se of the 


tubules. 
The veins were all engorged with blood, but their walls, 1i] 


contained no microscopic change. 
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5.—Primary proliferative arteriolar sclerosis with complete 


the lumen of the arteriole. Emphysema and minimal edema of th 


apparent. Hematoxylin and eosin stain; xX 60. 


plana acinis Saaauieea. 


tiple sections were taken from all lobes of the lungs at 
raffin and pyroxylin sections stained with hematoxylin and eosi1 
line blue and Verhoeff’s elastic tissue stain [figs. 4-7]). The pleut 


ly thin. There were both emphysema and atelectasis. The alv 


RSIS SE, Set 


Sree 


free from exudate except in the sections taken from the posterior 
ns of both lower lobes. Here many of the alveoli contain 


tous fluid and free blood. In a few other places, scattered wi 
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out. were focal areas of round cell infiltration, but no polymorphonuclear 
were seen. Deposition of pigment was not significant. Otherwise the 
parenchyma contained little microscopic change. 

The pulmonary artery and its branches, aside from the marked dilatation 


all the larger branches (fig. 2), presented little of significance. The intimal layers 


were smooth, with no gross or microscopic evidence of atheromatous changes 





Fig. 6.—Primary proliferative pulmonary arteriolar sclerosis. Hematoxyli 


and eosin stain; * 275 


However, there was a minimal increase in the fibrous tissue of the media, althoug! 
the elastic fibers were intact. 

In the smaller pulmonary arteries, which were 1 or 2 mm. in diameter, the 
only changes were a moderate proliferating type of reaction in the intimal po! 
tions, a slight degree of change in the media and moderate fibrosis of ¢! 
adventitia. The tissue that produced the intimal proliferation was an extreme! 
loose network with spaces filled with large cells in which the cytoplasm 


finely vacuolated. The supporting tissue was made up of elongated cells sim] 
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just described. In none of these vessels was there breaking 


e intima or irregularity of the external elastica. However, 


elastica 
he most 

the media and the adventitia were normal, there being no change of the 
iscle or elastica. There was no perivascular wandering cell infiltr which 
iid be suggestive of syphilis, nor was there other evidence of this disease. 
In the still smaller branches of the arteries—the arterioles wl measured 
ss than 1 mm. in diameter—the building up of new tissue in the intima was 








7.—Primary proliferative arteriolar sclerosis. The intact 


d. Verhoeff’s elastic tissue stain; x 60. 





every stage, ranging from slight thickening of the intimal 


and 


solid occlusion of the lumen with the disappearance of 


cells, 


In the intermediate stages (represented in most of the 


ich the lumen was still evident, the endothelial cells were ct 


hrown up into folds. Frequently the red cells in the lumer 


nant and the corpuscles partly disintegrated. Most often, howe, 


ogeneous or hyaline thrombotic mass which was becoming 
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newly formed capillaries. Sometimes these vessels could be seen in the thict 
intimal layer which caused the obstruction. A few of their arterioles were ; 
completely obliterated and hyalinized that they were difficult to identify except 
by their location and their relation to the smaller bronchi. 

The veins and venules for the most part were normal. A few were distended 
with blood. 

The aorta was normal. 

Anatomic Diagnosis: There were primary proliferative pulmonary arteriolar 
sclerosis; marked hyperplasia of the pulmonary artery and its branches; hyper- 
trophy of the myocardium of the right ventricle; emphysema of the lungs; dis- 
seminated focal hemorrhages into the alveoli of the lungs; dilatation of the right 
auricle of the heart; chronic passive hyperemia of the liver (“nutmeg”), pancreas 
kidneys and bowel; fatty changes of the liver; disseminated focal atelectasis 
the lungs. 

COMMENT 

Primary proliferative pulmonary arteriolar sclerosis is essentially a 
disease of the branches of the pulmonary arteries in which the thicken- 
ing of the intimal layer reduces the lumen to an extremely minute canal 
or completely obliterates it by proliferation. In order to justify a diag- 
nosis of primary proliferative pulmonary sclerosis all factors thought 
to cause secondary sclerosis must be absent. Marked hypertrophy of the 
right ventricle of the heart is necessary. Systemic vascular sclerosis 
is still a point of controversy among investigators. Finally, changes it 
the pulmonary vessels must not be due to specific infection, such as 
syphilis, rheumatism or tuberculosis, though obviously inflammator\ 
changes are not excluded as long as their origin is unknown. 

Brenner * gave criteria by which it is possible to diagnose the diseas 
clinically, though the final diagnosis must depend on the microscopic 


picture: They are (1) severe cyanosis and edema with comparativel\ 
little dyspnea (the cyanosis may be slight and the edema absent) ; (2 
clinical and electrocardiographic evidence of hypertrophy of the right 
ventricle but not of the left ; (3) an accentuated pulmonary second sound, 
perhaps with a pulmonary diastolic murmur but without murmurs indica- 


tive of valvular or congenital cardiac disease ; (4) no clinical or roentgen 
evidence of chronic pulmonary disease ; (5) roentgen evidence of enlarge- 
ment of the right side of the heart with prominence of the pulmonar) 
artery and conus of the right ventricle but with a normal shadow of the 
left auricle, and (6) no evidence of syphilis, rheumatism, tuberculosis 
or other infection affecting the heart or lungs. 

The resulting symptoms are about the same in all cases. The anatomic 
changes throughout the body are similar, but uncertainty exists as to 
the cause. Many investigators have offered suggestions, all of which 
have proved to be erroneous or inadequate. 

The symptoms of this disease are chiefly those of right ventricular 
failure, for which no adequate cause can be found. Dyspnea is char- 
acteristically slight and orthopnea usually absent. This is in striking 


















i 


Dae wt gt er ie 


entiation l/s nasi iy 


aie go 





LLINGSWORTH-GIBSON—ARTERIOLAR SCLER 1109 


rast to the severity of the cyanosis and edema of most patients with 
ventricular failure. Cyanosis is usually intense but not quite as 


leep as with congenital heart disease; it may be present only on exer- 
tion or it may be entirely absent. Polycythemia is a variable finding, 


| the red cell count may be normal. Edema is even more prominent 
than cyanosis. It is sometimes the leading symptom and may be 
bsent, 


1 


associated with ascites and pleural effusion. Edema may 


a 


however. Palpitation is frequent. ypercyanotic angina is mentioned, 
Palpitation is frequent. Hypercyanot 1 


and pain may radiate down the arms instead of deeply into 1 chest. 
Neurologic symptoms, such as vertigo, headache, blurred visio1 mno- 
lence and syncope, may be associated with the cyanosis. Vomiting, 
abdominal pain, muscular rigidity and incontinence may accompany an 
attack of syncope. 

On physical examination there is no direct evidence of chi pul- 
monary disease, but pleural effusion may occur as part of the generalized 
anasarca. Eppinger and Wagner ° stressed the absence of hyperemia of 
the lungs. The heart is always enlarged to the right. The pulmonic 
second sound is usually greatly accentuated and may be foll l bya 
soft diastolic murmur due to functional incompetence of the pt nary 
artery. [here may be a soft pulmonary and apical systolic murt ith 

evidence of organic disease. In the electrocardiogram e nce of 

ht axis deviation is usual. Roentgenograms reveal varving rees of 
cardiac enlargement with a prominence in the region of the ] nary 
‘onus. The left auricle is normal in the oblique view. Exces pulsa- 
ons of the hilar shadows may be noted, being due to funct pul- 


monary incompetence. The blood pressure is usually norma 
Duration of symptoms in the reported cases varies from five months 


live years. The average duration is less than two vears. Treatment is 


neffective, and retrogression is continuous. 


In the reported cases the age of incidence varied from | ks to 
/+ years, but in most of the cases involvement occurred i1 od, 


adolescence or early adult life. 


SI 





MMARY 


Primary proliferative pulmonary arteriolar sclerosis is extre1 rare, 

16 cases having been previously reported in the literaturs case 

here reported, that of a boy 10 years of age, is typical in i linical 

and anatomic features. As with all other recorded cases, no nlana- 

n has been found as to what caused this extreme degree of | ifera- 

tive occlusion of the pulmonary arterioles without similar changes in 
atl 


her parts of the circulatory system. 
Drs. Wells, Humphreys, Apfelbach and Hibbs furnished aid and tions 


ir. Charles Zinser made the anatomic drawing 
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SULFANILAMIDE AND RELATED COMPOUNDS 


A REVIEW OF THE LITERATURE 


JOHN A. BIGLER, M.D. 
AND 
JAMES Q. HARALAMBIE, M.D. 


CHICAGO 


In no branch of medicine do sulfanilamide and its derivatives occupy 
a position of greater importance than in treatment of the infections 
occurring during infancy and childhood. Although these preparations 
are comparatively new, the literature pertaining to their use has already 
become voluminous and is international in its scope. The clinical and 
laboratory investigations pertaining to this drug have far exceeded thos 


of any other pharmaceutic preparation in this generation. At present 


there is considerable confusion, as in some instances several names 
have been used for the same compound or the same name has bee 
used for several related compounds. Adding to this confusion is the 
frequent reference to these chemicals in complicated and_ various)! 
written chemical formulas, which is bewildering to one not thorough) 
versed in the terminology of organic chemistry. The variety 
multiplicity of the toxic manifestations of the different compounds ad 
further to the confusion. 

Because of these facts and because of the great part that sulfanil 
amide is playing in present day therapeutics, we thought it would b 
appropriate to collect and evaluate reports and to present a review oi 
the literature, pointing out the beneficial as well as the toxic properties 
of the sulfanilamide compounds. Sulfanilamide comes closer to bet 
a body antiseptic for certain pathogenic organisms than any other sul 
stance known. 

HISTORY 

Gelmo? in 1908, working on azo dyes, was the first to mention th 
paraaminosulfonamide compounds. His interests being industrial, 
clinical application was made of these compounds. During the subsequent 


From the Children’s Memorial Hospital and the Otho S. A. Sprague Memorial 
Institute. 
1. Gelmo, P. Ueber Sulfamide der p-Amidobenzolsulfonsaure, J. 
Chem. 77:369, 190 
1110 





1 ERRNO R EE ANN BLE NA NEE 





BIGLER-H ARALAMBIE—SULFANIL. 


a number of compounds of azo dyestutts with sultona 


Their bactericidal powers were first conceived by 
these investigations sprang scarlet red, included in 
fficial Remedies” by the American Medical Associati 


bid 

valuable drug in the treatment of chronic ulcers and 

Mietzsch and NKlarer* synthesized the original pront 
lrochloride of 4-sulfamido-2’,4’-diaminoazobenzene), a r 


5 per cent soluble in water. Domagk * in the same yeat 


25 | ry 
the antistreptococcic action of certain azo dyes in artificiall 
imals. With the aid of Mietzsch and Klarer a new compe 


ade from the original prontosil by adding an azonaphtl 
to the sulfonamide group. This compound, disodium 4-sulfat 


’-az0-7'-acetylamino-1’-hydroxynaphthalene-3’,6’-disulfonate, 


ZO 


| dye which has been known and used as prontosil solul 


red 
CCU! = prontosil and now is to be called neoprontosil. Domagk’s wor 
*Ctions ; riginal prontosil i ice gave the i he tremend 
® original prontosil in mice gave the impetus to the tremend 
ations = now being made in chemotherapy. To Domagk rightfully b 
rem ® the credit for demonstrating the highly therapeutic activity 





in artificially infected animals. 
The investigations of Fourneau and co-workers, 


Nn 


Stephenson,® Fuller* and Long and Bliss * led to the con 


the paraminobenzenesulfonamide group (sulfanilamide) 1s 


‘the therapeutic action of the prontosils and that the azo 
an essential component. The paraaminobenzenesulfonamide 


1 


’. Eisenberg, P.: Untersuchungen iiber halbspezifische Desinfek 


43 


Ueber die Wirkung von Farbstoffen auf Bakterien;: Vitalfarbur 
yr, Centralbl. f. Bakt. (Abt. 1) 71:420, 1913. 


xshemmut 
3. Mietzsch and Klarer, cited by Hoerlein, H.: New Class 
\gents Against Streptococci, with Special Reference t 
ntvlin, M. Rec. 146:11, 1937. 
+, Domagk, G.: Ein Beitrag zur Chemotherapie der bakteriell 
sche med. Wehnschr. 61:250, 1935. 
5. Fourneau, E.; Tréfouél, J.; Tréfouél; Nitti, F., and Boy 
herapie des infections streptococciques par les dérivés du p-ami 
pt. rend. Soc. de biol. 122:258, 1936. 

Buttle, G. A. H.; Gray, W. H., and Stephenson, D.: Protecti 
\gainst Streptococcal and Other Infections by p-Aminobenzenesulpl 
Related Substances, Lancet 1:1286, 1936. 

7. Fuller, A. T.: Is p-Aminobenzenesulphonamide the Active Agent 
herapy? Lancet 1:194, 1937. 
5. Long, P. H., and Bliss, FE. A.: (a) Para-Amino-Benzene-Sulfor 
Derivatives: Experimental and Clinical Observations on Their Us 
ment of Beta-Hemolytic Streptococcic Infection; Preliminary Report 
\. 108:32 (Jan. 2) 1937: (b) Use of Para Amino Benzene Sulphonamid 
llamide) or Its Derivatives in the Treatment of Infections D1 


He tic Streptococci, Pneumococci and Meningococci, South. M. J. é 


\ 
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amide) is set free by the reduction of the prontosils in the body. 
vitro also the prontosils must be reduced before they become 
bacteriostatic. 

Since the advent of sulfanilamide and the prontosils numeroys 
derivatives have been introduced and tried both clinically and experi- 
mentally. Most of these are still in the experimental stage. Some have 
already shown great promise and against certain diseases appear t 
surpass both sulfanilamide and neoprontosil in effectiveness. The con- 
fusion arising from the various trade names of these derivatives js 


cack een 


discouraging. The preparations encountered in this review of the litera- 
ture are listed in the section headed “Definition of Terms.” 


DEFINITION OF TERMS 


La a hak a i shia 


The original prontosil is the hydrochloride of 4-sulfamido-2’4’- 
diaminoazobenzene. It has been known by the following names: 
Prontosil D 5214 


Prontosil flavum Preparation 5214 
Prontosil tablets Rubiazol 





Prontosil vulyum Sulfamidochrysoidine 
Red prontosil 


The term neoprontosil has recently been accepted by the Council 
on Pharmacy and Chemistry of the American Medical Association t 
designate disodium 4-sulfamidophenyl-2’-azo-7’-acetylamino-1’-hydroxy- 
naphthalene-3’,6’-disulfonate. This compound has been known 
prontosil soluble and as prontosil and has been designated also by the 
following names: 
Prontosil Prontosil solution 


Prontosil soluble Streptozon 
Prontosil S Streptozon S 


The term sulfanilamide has been adopted bythe Council on Pharmac 
and Chemistry of the American Medical Association to designate para- 
aminobenzenesulfonamide. The following additional names have beet 
used: 

Prontosil album Stramid 
Prontylin Streptocide 
Colsulanyde Sulfamidy] 


Deseptyl Sulphonamide (or sulfonamid 
1162 F 


In this review “sulfanilamide” is used to designate paraaminobenzene- 
sulfonamide. This term has been substituted for various trade names 
and synonyms encountered in the literature. 


“The original prontosil” is used to designate the hydrochloride 0! 


én 


4-sulfamido-2’,4’-diaminoazobenzene, and “neoprontosil” is used to 
designate disodium 4-sulfamidophenyl-2’-azo-7’-acetylamino-1’-hydroxy- 
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sulfanilamide mentioned in this review. 


hthalene-3’-6’-disulfonate in a 2.5 per cent solution. In instances in 


t 


vhich another name was employed by an author whose work is cited, that 

4 lesignation is used in the text, and “the original prontosil” or “neopron- 
is inserted in parentheses for identification. “The prontosils”’ is 

| to designate both the preparations just mentioned. 

\Vhen other derivatives of sulfanilamide are mentioned, the desig- 


; 
4 ation employed by the original author is used in the text and if a 
» more accurate or a more generally known descriptive term is available 
; is supplied in parentheses. Long chemical names are supplied in 
® parentheses in only a few instances; the chemical names of all the 
: reparations, however, are given in the following list of the derivatives 


tives of Sulfanilamide and Related Compounds Mentioned i w 


Compound 


lan 
hyldisulfanilamide Paraami nesul- 
fonylpat noben- 
zenedim« ilfon- 
amide 
tal A brand of dimethyldisulf 
anilamide 
fanilamide Same as sulfanilylsulfanil- 
amide 
0 A brand of sulfanilylsulf- 
anilamide 
A brand of dimethyldisulf- 
anilamide 
B 693 A brand of sulfapyridine * 


im sulfanilylsulfanilate N’- (phenyl-4-sodium 
sulfonate araamino- 
benzenesulfonamide . 


eptasine 


lapyridine * 


nilylsulfanilamide 


Uleron) 


*Name adopted by 


\ssociation. 
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This compound, which is the most widely used, 1s an almost odorless 
white crystalline powder, bitter with a slightly sweet after-taste. It is 
an aniline derivative, the amide of sulfanilic acid, and it contains 18.5 
per cent sulfur. The American Medical Association through the Council 
on Pharmacy and Chemistry has examined twenty different American 
brands of sulfanilamide and found them all acceptable. It is’ slightly 
soluble (approximately 1 per cent) in hot water as well as in cold 
acetone and hot alcohol. It is insoluble in ether, chloroform and benzene. 
It is neutral to litmus in an aqueous solution. 

Dosage.—Sulfanilamide is marketed in 5 and 7'% grain (0.32 and 
0.48 Gm.) tablets, for oral administration, and also as a crystallin 
powder. As is the case with most drugs, infants and children tolerate 
sulfanilamide well in optimal doses. It can be given orally, subcu- 
taneously, intramuscularly, intravenously or intrathecally, alone or by 
any combination of these routes. If oral and parenteral administratio: 
are combined, the twenty-four hour total dose is divided accordingly. 

Oral Administration: Because sulfanilamide is well tolerated whei 
given by mouth and absorption is complete and rapid, this is the method 
of choice when vomiting is not present. If the drug can be given )y 
mouth and is tolerated, the same therapeutic effects will be obtained 
as with the other methods of administration, except possibly in th 
case of meningitis (see the section on meningitis). Parenteral admin 
istration may be the method of choice if extremely rapid, high concen- 
tration in the blood stream is desired or if sufficient concentration 1 
the blood stream cannot be obtained because of decreased gastrointestinal 
absorption. This is not common. The majority of opinions favor oral 
administration when it is feasible. 

The usual dose is 15 grains (0.97 Gm.) per 20 pounds (9.1 Kg.) of 
hody weight per twenty-four hours, or 0.75 grain (0.049 Gi.) 
pound up to 100 to 120 pounds (45.4 to 54.4 Kg.) For a person weigh- 
ing more than this the dose should be reduced by one fourth. The dose 
is best divided equally during the twenty-four hours on a four or six 
hour schedule. Often on the first day half of the total amount is given 
as an initial dose, and the rest is then divided over the remaining part 
of the twenty-four hour period. This dosage will usually produce 
concentration in the blood of about 10 mg. per hundred cubic centimeters 
If expected therapeutic results are not being obtained, it is advisable t 
determine the concentration of sulfanilamide in the blood and if it 1s 
low to increase the dose of the drug until the desired concentration 1s 
obtained. This increase in dose is sometimes necessary because certain 
persons may show variation in the gastrointestinal absorption of the 
drug. In less severe infections a lower concentration in the blo 
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stream with decreased doses seems to be satisfactory, but in 
severe or critical infections larger doses with a concentration 
15 mg. per hundred cubic centimeters of blood may be necess 
infection subsides the dose can be decreased slowly, but it 
continued at a lower level for at least several days after the su 
severe infections. Withdrawal of the drug too soon oft 
to recurrence of the infection. 

for reasons not as yet clear a given dosage will not p1 
equally high concentration of the drug in the blood stream in all 
nor do similar infections in different persons respond equally 
the same levels of concentration in the blood stream. In othe: 
one sees apparently similar infections respond well to a concent 
5 mg. per hundred cubic centimeters of blood, with a given 
one child and in another child only to a concentration of 10 mg 
with the same dosage or a higher dosage. 

Some have advocated giving an alkali, such as sodium bic 
erain for grain with the sulfanilamide to combat possible 
Hartmann, Perley and Barnett * suggested giving every four hou 
2 cc. per kilogram of body weight of a half and half solution 
molar sodium lactate and Ringer’s solution (lactate-Ringer sol 
instead of sodium bicarbonate because their investigations indi 
carbon dioxide deficit type of alkalosis rather than an alkalins 
type of acidosis. 

Subcutaneous and Intravenous Administration: For making 
tions sulfanilamide in the form of crystalline powder should 
and not the tablets, as the latter contain a filler which is not 
Sulfanilamide is approximately 1 per cent soluble. A suitable s 
for subcutaneous, intramuscular, intravenous or intrathecal adn 
tion is made by taking 100 cc. of a physiologic solution of sodiut 
ide or sixth-molar sodium lactate solution and bringing it to a boil 
adding 1 Gm. of the crystalline powder and allowing the solut 
cool to body temperature before use. If too much sulfanilamide 
it will crystallize out. Hamilton ?° advocated using 10 cc. of sixt 


1 


sodium lactate solution per hundred cubic centimeters of the 1 pet 
solution. He also stated that the solution, after it 1s made and 
aseptically, can be stored in a refrigerator for two months 
safely be used. If any crystallization occurs, it will disapy 
heating. The solution can also be sterilized by being boiled 
minutes. 

9. Hartmann, A. F.; Perley, A. M., and Barnett, H. L.: Study of 

Physiological Effects of Sulfanilamide: Changes in the Acid-Bas« 

Clin. Investigation 17:465, 1938. 


10. American Academy 


of Pediatrics: Round Table Discussion ot 
4 


ide, J. Pediat. 13:605, 1935 
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The dose for the 1 per cent solution is 100 cc. per 40 pounds 
(18.1 Kg.) of body weight given every eight to twelve hours. It can 
be combined with oral and intraspinal therapy. 

Intrathecal Administration: The solution just described can safely be 
given intraspinally and causes no irritation to the central nervous system. 
The amount is 5 to 10 ce. less than the amount of spinal fluid withdrawn, 
and administration can be repeated more than once daily, as indicated. 

Local Application: Sulfanilamide and its derivatives have been 
applied locally to some extent. The use of the drug in dentistry has 
been associated with fairly dramatic results according to Sinclair, who 
applied powdered sulfanilamide to infected tooth sockets after dental sur- 
gical procedures. He reported good results also in the case of compound 
fracture of the mandible with osteomyelitis. He observed no _ bene- 
ficial results from the local use of sulfanilamide against Vincent’s infec- 
tion. Bosse’? reported favorable results when sulfanilamide, prontosil 
flavum (the original prontosil) and prontosil soluble (neoprontosil) were 
administered by direct application and spraying and inhalation in cases 
of erysipelas and bronchiectasis, respectively. Chandler ** observed some 
beneficial results from powdered sulfanilamide applied locally to the 
chronic suppurating wounds of osteomyelitis. 

Absorption and Excretion—Absorption of sulfanilamide from the 
gastrointestinal tract is rapid; it has been found to be almost complete 
in four hours. Marshall, Emerson and Cutting !* found that when sulf- 
anilamide is given to human beings part of it is detoxified and conju- 
gated in the organism and converted into paraacetylaminobenzenesul- 
fonamide. Both free and conjugated forms are present in the blood 
stream and are excreted in the urine, ete. 

The sulfanilamide becomes almost equally distributed in all the tissues 
of the body, with the exception of bone and fat. Its lower concentra- 
tion in bone and fat is undoubtedly due to the decreased units of water 
in these tissues. Taking these facts into consideration, one can under- 
stand why sulfanilamide may seem less effective against certain infec- 
tions. Because of the lower water content and the decreased blood 


11. Sinclair, J. A.: Local Use of Sulfanilamide in the Treatment of Ora 
Lesions, J. Canad. Dent. A. 3:571, 1937. 

12. Bosse, G.: Ueber die Moglichkeit der Ortlichen Prontosilanwendung in der 
inneren Klinik, Deutsche med. Wcehnschr. 64:116, 1938. 

13. Chandler, F.: Personal communication to the authors. 

14. Marshall, E. K., Jr.; Emerson, K., Jr., and Cutting, W. C.: Para-Amino- 
henzenesulfonamide ; Absorption and Excretion: Method of Determination in Urin 
and Blood, J. A. M. A. 108:953 (March 20) 1937. Marshall, E. K., jr.; Cutting, 
W. C., and Emerson, K., Jr.: Acetylation of Para-Aminobenzenesulfonamide | 
Animal Organism, Science 85:202, 1937. 
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pply, infections of bone and fat, encapsulated abscesses and 
ith surrounding fibrosis or sclerosis cannot receive sufficient 
ide for efficient rapid action. 

Excretion in Urine: About 93 per cent (Stewart and ass: 


1 
} 


the sulfanilamide taken into the body is excreted in the uri 
free and conjugated forms. According to Marshall, Emerson 

ting,’ when large amounts of sulfanilamide are given nearly 
cent as free and conjugated forms are-recovered from tl 
[Equilibrium between intake and urinary output is reached in tw 

days. It takes only two or three days for all the drug to be el 
from the body after administration has been stopped. It does not 
late in the tissues. When renal excretion is impaired, excreti 
place more slowly. When diuresis is present, excretion is mot 
The concentration of sulfanilamide in the urine is about ten times 
than that in the blood (usually 100 to 500 mg. per hundred cu 
meters of urine), and for this reason the urine can more easil) 
highly bactericidal. 

Excretion in Breast Milk: Sulfanilamide is also excreted 
conjugated and free forms in breast milk. Adair and Hesseltine 
that about 1.5 per cent of the drug given to a lactating mother is 
in the breast milk. Stewart and co-workers '° showed that tl 
tration of free sulfanilamide in the breast milk usually runs about 
lel to that in the blood. When oral administration of th 
discontinued, the concentration in the breast milk rapidly falls 
fed entirely by breast showed no clinical evidence of toxic manit 
when sulfanilamide was present in the milk in a concentratio1 
per hundred cubic centimeters. This corresponds to a dose 
28 mg., or 1% grain, per twenty-four hours for the baby. Thi 


such infants contains from 1 to 2.6 mg. of sulfanilamide per 


cubic centimeters during twenty-four hours, and traces are 


the bloc cd. 


Kxeretion in Amniotic Fluid and Other Fluids:  Sult 
passes into the amniotic fluid in a concentration equal to th 
maternal blood. The drug is also excreted in small amounts 
cervical secretion and in the menstrual flow. 

Concentration in the Blood Stream.—Sultfanilamide becaus 
rapidity of absorption passes into the blood stream rapidly and 


15. Stewart, H. L., Jr., and Pratt, J. P.: Sulfanilamide Excretio1 
breast Milk and the Effect on Breast-Fed Babies, J. A. M. A. 111:145: 
1938. Stewart, J. D.; Rourke, G. M., and Allen, J. G.: Excretion of Sult 

110:1885 (June 4) 1938. 
\dair, F.; Hesseltine, H., and Hac, L. R.: An Experimental St 

ivior of Sulfanilamide, J. A. M. A. 111:766 (Aug. 27) 1938. 
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concentrations. It is generally conceded that a concentration of 10 mg. 


per hundred cubic centimeters of blood is sufficient for most infections. 


Concentrations as high as 40 mg. per hundred cubic centimeters have 
been reached with no deleterious effects. Both the conjugated and the 
free form of sulfanilamide are found in the blood in about the following 
relationship: Of a total of 16 mg. per hundred cubic centimeters of 
blood, 14 mg. is in the free and 2 mg. in the conjugated, or aceytlated, 
form. Frequent determinations of concentration are necessary if one 
is to give intelligently the optimal dose of the drug. 

From the maternal blood stream sulfanilamide passes through the 
placenta into the fetal circulation, so that in from three to five hours 
the concentration of the free and of the conjugated form is about equal 
in both maternal and fetal blood. As yet it has not been shown that this 
has any harmful effect on the fetus. 

Concentration in the Spinal Fluid.—TVhe drug appears in the spinal 
uid and in the blood stream almost simultaneously and the concentra- 
tion in the spinal fluid is about three fourths that in the blood. It is 
secreted into the spinal fluid just as rapidly and in as high concentra- 
tion when given orally as when administered parenterally. It causes no 
irritation of the central nervous system, even when a solution is injected 
intraspinally. 

NEOPRONTOSIL 

Neoprontosil is soluble in cold water and when dissolved forms a 
red liquid. It can be administered intramuscularly, intrathecally or intra- 
venously. It is now marketed in 2.5 per cent and in 5 per cent solution 
and in tablet form (5 grains) for oral administration. The dose recom- 
mended for intravenous and intramuscular administration is 1 cc. of 
the 2.5 per cent solution per pound (0.45 Kg.) of body weight and 
0.75 cc. per pound for persons over 120 pounds (54.4 Kg.) in weight. 
It has been estimated that about 100 cc. of the 2.5 per cent solution 1s 
equivalent to 0.75 Gm. of sulfanilamide. This active principle is released 
by reduction in the body. Neoprontosil stains the urine and tissue red 
within fifteen minutes after it is administered. The dye itself does not 
pass into the spinal fluid from the blood stream, but the available free 
sulfanilamide does. Neoprontosil and sulfanilamide can be administered 
at the same time. It is questionable at the present time whether the 
chemotherapeutic effect of neoprontosil is entirely due to the available 
sulfanilamide it contains. Neoprontosil at times has a therapeutic effect 
equivalent to that of a much larger dose of sulfanilamide than is avail- 
able in this preparation. This increased therapeutic action then must be 
due to something in the compound other than the paraaminobenzene- 


sulfonamide (sulfanilamide ). 
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MODE OF ACTION 


Various theories have been advanced as to the mode of action of 
sulfanilamide, but none is entirely adequate. Bliss and Long ** stated 
the belief that the action is one of bacteriostasis. The drug itself is not 
strongly bactericidal; so it seems probable that the destruction of the 
hacteria is accomplished by the defense mechanisms of the body, which 
are aided in some way by the drug. In vitro the rate of bacterial cell 
division seems to be decreased. Osgood ** expressed the opinion that in 
some way there is neutralization of bacterial toxins, which makes the 
organisms more susceptible to the defense mechanisms of the bo This 
has not heen found true by other workers. Meyer ?* stated the belief thi 
sulfanilamide inhibits the formation of toxin in the organisms 
not neutralize the toxin already present. The drug does not : 
the leukocytes by increasing their number or by changing 
morphonuclear-lymphocyte ratio, as shown by Bigler, ( 


Werner.2° Campbell 74 expressed the idea that it may produ 


stimulus of the bone marrow, with a slight increase in the 
reticulocytes. Coman ** claimed that the therapeutic effect is 
chemotropism of the leukocytes. It is possible that the capsu 
organism is so changed by absorption of the drug that inju 
\t the site of the infection there are no demonstrable local 
changes which can be ascribed to sulfanilamide therapy. 
undulant fever there is no evidence of increased phagocyt 
appears that the drug enhances the bactericidal properties 
serum and leukocytes so that they destroy bacteria they would ot! 
not be able to affect. 
TOXICITY 

Sulfanilamide produces no signs of chronic toxicity, no1 
produce any pathologic lesions. Animals given lethal doses | 
toms of vestibular dysfunction, convulsions and spastic paralysi 


17. Bliss, E. A., and Long, P. H.: Observations on the Mode 
Sulfanilamide, J. A. M. A. 109:1524 (Nov. 6) 1937. 

18. Osgood, E. E.: Culture of Human Marrow: Studies o1 
\ction of Sulfanilamide, J. A. M. A. 110:349 (Jan. 29) 1938. 

19. Meyer, F.: The Mechanism of the New Chemotherapy, Brit 
810, 1938. 

20. Bigler, J. A.; Clifton, W. M., and Werner, M.: Leukocyte 
Sulfanilamide Therapy, J. A. M. A. 110:343 (Jan. 29) 1938. Bigler, 

ll Response to Sulfanilamide Therapy, Ann. Otol., Rhin. & Lary) 


. Campbell, C. M., Jr.: Effect of Sulphanilamide on the Blood Pict 
/; 1938: 
Coman, D. R.: Effect of Prontosil and Related Compour 
hemotropism of Leukocytes, Am. J. M. Sc. 195:574, 1938; 196:273, 1 
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cating that the central nervous system is most aftected.** These symp- 


toms have never been reported to occur in human beings. 






The toxic symptoms occurring during administration of sulfanilamide 






can be placed in several groups, according to their nature and severity. 





The more severe will be taken up in detail. 






Allergic Symptoms.—Typical allergic responses seem to be rare. 





Salvin ** reported these symptoms in a 22 year old patient. Sulfanil- 






amide therapy was started, 10 grains (0.65 Gm.) being given four times a 






day. The next day there was intense itching of the skin, with urticaria, 






swelling and edema of the eyelids, lips and scrotum, sneezing, lacrimation 





and shortness of breath. Epinephrine was given, and by the following 






day the symptoms had completely disappeared. A patch test with sulf- 





anilamide elicited a positive reaction. When 1 grain (0.06 Gm.) of the 






drug was again given by mouth, itching of the skin and sneezing recurred 





within twelve hours. A case of similar allergic symptoms was reported 






by Schonberg.*® Urticaria-like lesions are often part of a sulfanilamide 





rash. 





Mild Toxic Symptoms.—These occur frequently, usually from 





twenty-four to seventy-two hours after medication is started. They 





consist of nausea, vomiting, abdominal pain, diarrhea, increased urina- 





tion, anorexia, malaise and weakness, dizziness, vertigo, tinnitus, tingling 






sensations, mild psychosis or disorientation, fever, rash, acidosis and 





cvanosis. These symptoms always disappear promptly on withdrawal of 






the drug, and frequently they disappear if the drug is continued. How- 






ever, if the drug is continued, the patient should be closely observed. 






Severe Toxic Symptoms.—These are seldom seen. They include 





hyperpyrexia, rash, shock, jaundice, sulfhemoglobinemia, methemoglo- 


binemia, anemia, leukopenia and agranulocytosis, optic neuritis, periph 







eral neuritis and psychosis. 






Toxic Reactions Involving the Blood.—By far the most serious toxic 





reactions attributed to sulfanilamide involve the blood cells. Unfortu 





nately the patch, scratch or intradermal cutaneous tests for sensitivity 





to drugs are of little value in cases of hematologic sensitivity. Sensitiza 






tion to a certain drug, once acquired, seems to be more or less perma 





1 


nent.°° This does not seem to apply to the cyanosis so frequently se 






during sulfanilamide therapy, as will be discussed later. 






1 





23. Hageman, P. O.: Toxicity of Sulfanilamide, Proc. Soc. Exper. Biol. ¢ 
Med. 37:119, 1937. Hawking, F.: Pharmacological Actions of Sulphanilamid 
Lancet 2:1019, 1937. 

24. Salvin, M.: Hypersensitivity to Sulfanilamide, J. A. M. A. 109:1038 (S 










25) 1937. 

25. Schonberg, I. L.: Purpuric and Scarlatiniform Eruption Following 5 
anilamide, J. A. M. A. 109:1035 (Sept. 25) 1937. 

26. Fitz-Hugh, T.: Sensitivity Reaction of the Blood and Bone Marroy 






Certain Drugs, J. A. M. A. 111:1643 (Oct. 29) 1938. 
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1. Agranulocytosis and Leukopenia: When daily determinations of 
od cells were made for children receiving sulfanilamide, Bigler and 


20 


his co-workers *° found that there was a definite tendency toward the 
development of leukopenia without neutropenia. If the leukocyte count 
decreases to 5,000 or less or if beginning neutropenia becomes evident, 
extreme care should be exercised in continuing administration of the 
drug. When large doses are being used or when medication is to be 
continued for several days, it is advisable to have frequent blood counts 
made. Kracke,”* in recently reviewing the literature on neutropenia due 
to drug therapy, found 11 cases in which the condition was attributed 

. ; 


9 deaths and 2 recoveries. Ot 


to sulfanilamide. In these there were 
the patients 1 was an infant, 2 were older children and the others were 
mostly young adults. In all cases large amounts of the drug were taken, 
the total dose being 40 to 50 Gm. for adults. The drug was given for 
eighteen days or longer except in the case of 1 of the children, to whom 
it was given for seven days only. The leukocyte count ranged from 400 
to 1,800 and the proportion of neutrophils from 0 to 1 per cet Of 
the 2 patients who recovered, 1 did so spontaneously and the other 
received pentnucleotide and liver extract. Although the oc 
agranulocytosis is rare, it is a most serious complication. 
present or impending, there should be prompt withdrawal 
and blood transfusions, pentnucleotide and/or yellow boi 
should be given. 

2. Anemia: This condition, evidenced by a moderate droy about 
10 per cent, in hemoglobin content and a moderate decrease in red 
blood cells, is frequently seen during sulfanilamide therapy usually 
can be accounted for by the infection. If the anemia progresses or 
suddenly becomes more marked, the drug should be withdrawn and blood 
transfusions given. The usual type of anemia reported is hemolytic, 
sudden in onset and severe. Fortunately it responds well to | 
of the drug and blood transfusions. Harvey and Janeway 
cases of acute hemolytic anemia, during sulfanilamide theraj 
patients being a child 10 months of age. The onset occurred bet 
second and the seventh day of therapy. Jaundice was pres 


the patients. There was a rapid fall of the hemoglobin level 


30 and 40 per cent, with a proportional decrease in the red 


3 patients there was leukocytosis, the white cell count 
30.000 to 87,000. All patients recovered with blood 


27. Kracke, R. R.: ‘Relation of Drug Therapy to Neutropeni 
111:1255 (Oct. 1) 1938. 
‘8. Harvey, A. M., and Janeway, ( 


ma During the Administration of Sulit 
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Kohn 7° reported a case of hemolytic anemia in a 1 year old infant after 
twelve doses of sulfanilamide of 5 grains (0.32 Gm.) each. There 
were jaundice and a fall of the hemoglobin level to 6 Gm. and of the red 
cell count to 2,000,000. Rapid improvement occurred after a blood trans- 
fusion. The Rosenblums “’ reported a case of severe hemolytic anemia 
with recovery in a 10 year old child. We have observed a similar case. 
Greenthal ** reported that acute hemolytic anemia developed in a 23 month 
old child during hemolytic streptococcic sepsis before sulfanilamide was 
administered. In spite of this 60 grains (3.88 Gm.) of the drug was 
given over a four day period, and the patient promptly recovered from 
the infection. However, one month was required to correct the anemia, 
in spite of blood transfusions. W. B. Wood ** reported that acute 
anemia developed in 21, or 4 per cent, of 522 patients receiving sulfanil- 
amide. All patients recovered on withdrawal of the drug and, in case 
of severe involvement, the giving of blood transfusions. The incidence 
of this complication seems to be higher in children (12, or 8.3 per cent, 
of 144 treated) than in adults. The onset always occurred between the 
third and the seventh day of therapy. There was no relation between the 
type of infection or the dose of sulfanilamide and the occurrence of the 
anemia. In all cases it occurred in patients with a temperature over 
102 F. In the patients with anemia the highest concentration of the 
drug in the blood was 10.7 mg. per hundred cubic centimeters, as com- 
pared with 40 mg. in some patients who did not have anemia. ‘There 
was a rapid fall of 25 to 71 per cent in hemoglobin level, with marked 
decrease in red blood cells. Wood listed the following aids to early 
diagnosis: (1) nausea and dizziness twelve to twenty-four hours before 
onset of anemia; (2) increased secretion of urobilin in the urine; (3) 


unexplained elevation of temperature from the third to the fifth day of 
therapy ; (4) sudden fall in hemoglobin content twenty-four to seventy- 
two hours after the start of therapy, and (5) hyperbilirubinemia and 
jaundice. He stated that the drug should not be given to patients who 


have recovered from acute anemia, because in 4 of 5 of his patients 
there was recurrence of the anemia when the drug was given again. 
H. Wood ** reported a death from acute hemolytic anemia which 

29. Kohn, S. E.: Acute Hemolytic Anemia During Treatment with Sulf- 
anilamide, J. A. M. A. 109:1005 (Sept. 25) 1937. 

30. Rosenblum, P., and Rosenblum, A.: Severe Hemolytic Anemia Due to 
Sulfanilamide, Arch. Pediat. 55:511, 1938. 

31. Greenthal, R. M.: Acute Hemolytic Anemia Developing During Strepto- 
coccic Sepsis, J. Pediat. 12:517, 1938. 

32. Wood, W. B., Jr.: Anemia During Sulfanilamide Therapy, J. A. M. A. 
111:1916 (Nov. 19) 1938. 

33. Wood, H.: Fatality from Acute Hemolytic Anemia Which Developed 
During the Administration of Sulfanilamide, South. M. J. 31:646, 1938. 
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curred during sulfamilamide therapy. Although the acute anemia is 
erious, the prognosis is good with prompt withdrawal of 1 lrug and 


“ith the use of blood transfusions. 


3. Leukemoid Reactions: It has been observed ** occasionally that 
marked leukocytosis, with 30,000 to 90,000 white cells v occur. 
Such reactions have often been accompanied by other toxic symptoms. 
With this increase in leukocytes there usually is a shift to the left, with 
the appearance of early cell forms. As yet no serious results have been 
reported in such cases. The leukocyte count returns to nor nm with- 
drawal of the drug. 

}. Cyanosis: This is one of the most common complications occur- 
ring during sulfanilamide and neoprontosil therapy. It has been observed 
to some degree in at least half of the patients receiving tl lrug. Its 
occurrence does not seem to depend on the age of the patient, the daily 
dose or the length of time of administration. It may occur in patients 
with or without infections. When cyanosis is present, the patient rarely 
experiences any discomfort, and the respirations are not accelerated. 
It is first noticed and becomes most prominent about the lips and the 
finger nails. The cyanosis usually occurs early, most often from the 
second to the fourth day after therapy is started. The blood becomes 
darker than normal. This change is commensurate with tl legree of 
cyanosis, the blood even becoming dark brown. On coagulation of the 
blood the serum is found to have a normal color. The change, then, 
occurs in the solid elements, most likely being due to some pigment 
change in the red blood cells. When determinations of hemoglobin are 
made by the Sahli method the readings may be high. 

\t first there was great concern over the presence of cyanosis because 
of its possible relation to sulfhemoglobinemia and methemoglobinemia. 
In most of the cases reported early in the English literaturé sulfhemo- 
globin or methemoglobin bands were found spectroscopically when the 
blood was examined. Such bands were often present even before the 


appearance of cyanosis. In many of the cases of English authors sultur 
in the form of magnesium sulfate had been given with the drug. Accord- 

34. Myers, G. B.; Vonder Heide, E. D., and Balcerski, M Exfoliative 
Dermatitis Following Sulfanilamide, J. A. M. A. 109:1983 (D 11) 1937. 
Kracke.27_ Harvey and Janeway.?8 


35. (a) Archer, H. E., and Discombe, G.: Sulphaemoglobinaen Its Cause 
and Prevention, with Special Reference to Treatment with Sulphanilamide, Lancet 
2:432, 1937. (b) Paton, J. P. J., and Eaton, J. C.: Sulphaemoglobinaemia and 


Methaemoglobinaemia Following Administration of p-Aminobenzenesulphonamide, 
ibid. 1:1159, 1937. (c) Colebrook, L., and Kenney, M.: Treatment of Human 
Puerperal Infections, and of Experimental Infections in Mice, with Prontosil, ibid. 
1:1279, 1936. (d) Frost, L. D. B.: Sulphaemoglobinaemia Followit \ntistrepto- 
ccal Chemotherapy, ibid. 1:510, 1937. 
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ing to most of the reports dealing with cyanosis in this country, sulf- 
hemoglobin and methemoglobin bands have not been demonstrable spec- 
troscopically. Marshall and Walzl *® studied 7 cases of cyanosis occur- 
ring during sulfanilamide medication. In only 1 of the 3 cases in which 
examination was made were absorption bands of methemoglobin present. 
In only 2 of the cases was there any inactive hemoglobin, and it was 
present in only small amounts. They concluded that cyanosis may not be 
due to nonfunctional iron pigment. Bigler and Werner ** studied the 
blood of cyanotic patients; in none could methemoglobin or sulfhemo- 
globin absorption bands be demonstrated. Cyanosis occurred when no 
inactive hemoglobin was present as well as when there were large 
amounts, and in 1 case there was no cyanosis, although 25 per cent of 
the hemoglobin was inactive. In 8 cyanotic patients observed by Ches- 
ley ** methemoglobin and sulfhemoglobin were absent or present in 


negligible amounts. Ottenberg and Fox *® exposed dilute solutions of 
sulfanilamide to ultraviolet radiation and a strong violet color developed 
in the solutions. \When erythrocytes were added to such solutions they 
assumed the color of erythrocytes of patients under sulfanilamide ther- 
apy. They stated the opinion that the cyanosis may have been due to 
metabolic transformation of the drug in vivo to a colored compound. 

The cyanosis usually persists for only a few days after withdrawal 
of the drug and often does not reappear when the drug is administered 
again. It is not affected by the giving of oxygen but is lessened when 
blood transfusions are given. Wendel ?*® advocated the intravenous 
administration of methylene blue (methylthionine chloride) in doses of 
1 mg. per kilogram of body weight. It will cause rapid disappearance 
of the cyanosis. Only 1 fatal case has been reported in which cyanosis 
was present and in which spectroscopic examination of the blood post 
mortem revealed the presence of sulfhemoglobinemia. This, reported by 
l‘rost,*°¢ was the case of a 12 year old girl with an infection of the kne 
due to an injury. She received 10 cc. of prontosil (neoprontosil) and 
12 tablets of proseptasine (parabenzylaminobenzenesulfonamide) over 
two days, at which time the temperature became normal and remained 


Cyanosis began on the second day of medication, and death occurred 


SO. 


11 


36. Marshall, E. K., and Walzl, E. M.: Cyanosis from Sulfanilamide, Bull 
Johns Hopkins Hosp. 61:140, 1937. 

37. Bigler, J. A., and Werner, M.: Cyanosis from Sulfanilamide, Am. J. Dis 
Child., to be published. 

38. Chesley, L. C.: Cyanosis Without Sulf- or Methemoglobinemia in Patients 
Receiving Sulfanilamide Treatment, J. Clin. Investigation 17:445, 1938. 

39. Ottenberg, R., and Fox, C. L.: Explanation for Cyanosis of Sulfanilamide 
Therapy, Proc. Soc. Exper. Biol. & Med. 38:479, 1938. 

40. Wendel, W. B.: Use of Methylene Blue in Methemoglobinemia from Sulf 
anilamide Poisoning, J. A. M. A. 109:1216 (Oct. 9) 1937. 
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two days later. The postmortem diagnosis was marked ear] postasis, 
streptococcic pus in the knee, early fatty change of the liver, darkness 
ind fluidity of the blood and sulfhemoglobinemia. 
P It has been found that when cyanosis due to sulfhemoglobinemia or 
% methemoglobinemia results from other drug therapy, if caused by the 
3 former it usually lasts for several weeks, while if due to t atter it 
usually lasts only twenty-four to forty-eight hours. 

\s yet it is not known just what causes the cyanosis \ occurs 
during medication with sulfanilamide and neoprontosil. Certainly in the 
majority of cases it is not due to sulfhemoglobin and possibly not to 
methemoglobin. Some other pigment may be responsible oxygen 
saturation of the arterial blood is not decreased sufficiently to produce the 
cyanosis.*' In our experience cyanosis has not been an alarming symp- 
tom, and we have not hesitated to continue giving the drug, if necessary, 
even when cyanosis was present. Usually the cyanosis disappeared just 
as quickly while the medication was being continue: as n it was 
stopped. In 1 extremely ill patient with hemolytic strepto menin- 
eitis and mastoiditis cyanosis developed on the second day sulfanil- 
amide therapy. On that and the next day the blood contai1 15 to 50 
per cent inactive hemoglobin. The drug was continued in third the 
previous dosage for three more weeks, and the cyanosis disappeared 
spontaneously by the sixth day and did not recur. The patient overed. 
However, when cyanosis is present the patient should | irefully 


observed. 





5. Rash: Although this toxic manifestation of sulfa 
neoprontosil therapy occurs in about 6 per cent of the patients, it 1s 
relatively uncommon in children. The rash is commonly a brown 
maculopapular morbilliform eruption most frequently mvolving the face, 
neck, arms, hands, buttocks, legs and feet and less often tl ulders 
and trunk. There may be erythema with urticaria-like lesi nd pur- 
puric lesions may be present. The rash usually occurs after three to 
fourteen days of medication. Fever, often with a temperature as high as 
104 I*., may be present, as well as itching, edema and swelling of the 
skin. The eruption has been found to be most pronounced over areas 
exposed to the sun. The rash may last two to six days; it disappears 
spontaneously on withdrawal of the sulfanilamide or even while it is 
still being given. It is seen most frequently in ambulatory patients. 
Schwentker and Gelman *? found a morbilliform rash in ( r cent of 


heir series of 180 patients treated orally and parenterally 





41. King, F. H.; Leslie, A.. and Byrne, G.: Oxygen Saturati \rterial 
od in Cyanosis from Sulfanilamide, J. A. M. A. 110:2069 (Jur 1938 
42. Schwentker, F. F., and Gelman, S.: Sulfanilamide Ras! Johns 


lopkins Hosp. 61:136, 1937. 
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anilamide. This rash appeared between the third and the seventeent! 
day of the drug therapy and was accompanied by a temperature of 101 
to 103 F. The rash usually disappeared within forty-eight hours after 
the cessation of the sulfanilamide treatment and within seventy-two 
hours if this therapy was not discontinued. Of 134 patients given suli 
anilamide by Hageman and Blake,** in 9 there developed a febrile reac 
tion and an itching maculopapular, urticaria-like rash with hemorrhagic 
lesions. Erosions of the oral mucous membranes occurred in Noun’s 
case.*! Myers and co-workers *4 reported a case of exfoliative derma- 
titis in a 25 year old man who had had a total of 1,300 grains (84.24 
Gam.) of sulfanilamide. There were swelling of the eyelids, a morbil- 
liform rash, edema of the skin and desquamation over the entire body. 
Saphirstein *” also reported a case in which erythema and desquamation 
occurred. In 1 case of rash reported by Myers and associates ** the 
result of the patch test was positive, while in 1 case reported by Good- 
man and Levy * the result of the scratch test was suggestive and in 
| case results of the patch, scratch and intradermal tests for sulfanil- 
amide were negative. Schonberg,** Goodman and Levy,*® Newman 
and Sharlit,t? Frank ** and Schwentker and Gelman ** have reported 
cases in which there was recurrence of the rash with itching of the 
skin when the drug was readministered. That the drug may produce 
photosensitiveness was demonstrated by Brunsting,*? who found large 
amounts of prophyrin in human urine. Newman and Sharlit 47 found 
that on ultraviolet irradiation of the skin of a patient being treated with 
sulfanilamide the rash occurred over the treated areas. 

6. Fever: Patients with a temperature as high as 106 F. after 
sulfanilamide therapy have been reported on. The fever usually lasts for 
from one to four days and is frequently accompanied by a_ rash 
Long and Bliss ** reported febrile reactions in a normal human being 
43. Hageman, P. O., and Blake, F. G.: A Specific Febrile Reaction to Sulfanil- 
amide: Drug Fever, J. A. M. A. 109:642 (Aug. 28) 1937. 

44. Noun, M. H.: Erosions of the Oral Mucosa and Urticaria of the Bod) 
Following Small Doses of Sulfanilamide, Arch. Dermat. & Syph. 37:1044 (June) 
1938. 

45. Saphirstein, H.: Hepatitis and Toxic Erythema with Desquamation Du 
to Sulfanilamide, Urol. & Cutan. Rev. 42:101, 1938. 

46. Goodman, M. H., and Levy, C. S.: Development of a Cutaneous Eruption 
During Sulfanilamide Administration, J. A. M. A. 109:1009 (Sept. 25) 1937. 

47. Newman, B. A., and Sharlit, H.: Sulfanilamide: A  Photosensitizing 
Agent of the Skin, J. A. M. A. 109:1036 (Sept. 25) 1937. 

48. Frank, L. J.: Dermatitis from Sulfanilamide, J. A. M. A. 109:1011 
(Sept. 25) 1937. 

49. Brunsting, L. A.: Sulfanilamide Dermatitis, Proc. Staff Meet., May 
Clin. 12:614, 1937. 

50. Footnote deleted. 
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iiter the injection of 100 cc. of prontosil solution ( neopront Hage- 
man and Blake ** in a series of 134 patients treated with sulfanilamide 
found a specific febrile reaction in 21, or 15.6 per cent e fever 
occurred as early as the fourth and as late as the thirteenth day and 
lasted from two to four days. It was abrupt in onset; often it was 
accompanied by malaise, nausea, itching or tinnitus, and 
was associated with a rash. 

One should suspect that a febrile reaction is due to tl rugs and 
not to the infection if the onset is abrupt and unexplained and occurs 
iiter one or more days of a normal temperature and if it is not accom- 
panied by symptoms of the original infection but by some other toxic 
manifestations, or 1f the patient does not appear clinicall With- 
drawal of the drug is the only treatment needed to correct rile reac- 
tions of sulfanilamide. 

7. Acidosis: This has been reported to occur when large doses of 
sulfanilamide were given or when prolonged medication was necessary. 
No serious results have followed its occurrence. Its prevention and cor- 
rection have been discussed under the heading “Dosage of Sulfanilamide.” 

8. Disorders of Nervous System: Wigton and Johnson *? reported 
4 cases of peripheral neuritis which followed the use of sulfanilylsulf- 
anilamide, or disulfanilamide, in 3 cases and uliron (dimethyldisulf- 
anilamide) in 1 case. Residual symptoms persisted many months, with 
only slight or no improvement after discontinuance of the drug. Tietze °° 
reported 2 cases of complete paralysis of the legs and hands following 
the use of uliron (dimethyldisulfanilamide). Neither patient showed 
any tendency to improve, and 1 showed increasing atrophy. Gelbjerg- 
[lansen and Krabbe ** reported 1 case of polyneuritis produced by uliron 
(dimethyldisulfanilamide). Bannick, Brown and Foster ** reported the 
occurrence of peripheral neuritis in patients treated with dimethyldisult- 
anilamide. In Germany, where uliron (dimethyldisulfanilan is used 
i great deal, in a large number of cases peripheral neuritis has resulted. 
In most cases the paralysis did not improve over a period months, 
even though vitamin B, was used extensively. The paralysis usually 
occurs in adults after about the third week of administrat { from 


2.5 to 5 Gm. a day. 


51. Wigton, R. S., and Johnson, S. H., III.: Peripheral Neu 
Sulfanilyl Sulfanilamide (Disulfanilamide) : o1 tf Four Case 
111:1641 (Oct. 29) 1938. 

52. Tietze, A.: Periphere Lahmungen nach Ulironbehandlung, M 
ischr. 85:332, 1938. 

53. Gelbjerg-Hansen, G., and Krabbe, K. H.: Polyneuritis Caus 

gesk, f. leger 100:568, 1938. 

54. Bannick, E. G.: Brown, A., and Foster, F.: Therapeuti 
nd Toxicity of Sulfanilamide and Several Related Compounds, J. A 
77) (Aug. 27) 1938. 
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Hogan and McNamara ’** reported a case of psychosis precipitated 
by sulfanilamide. In this instance, 940 grains (60.91 Gm.) of the drug 
had been given in seventeen days and, after a five day rest, 240 grains 
(15.55 Gm.) in four days. The psychosis persisted for one month after 
withdrawal of the drug. Danziger *® also reported a case of psychosis 
with marked negativism occurring after sulfanilamide therapy. 

Bucy ** reported a case of optic neuritis which occurred in a girl 
16 years of age treated with 250 grains (16.2 Gm.) of sulfanilamide 
over eleven days for a pelvic abscess. The optic neuritis appeared on 
the eleventh day and cleared up within four days after withdrawal of the 
drug. 

We have found in the literature no reports of peripheral neuritis or 
psychosis in children. So far only 1 case ** of peripheral neuritis due 
to sulfanilamide has been reported. This occurred in a Negro aged 
42 vears, who in about five weeks took 130 Gm. (2,000 grains) of 


sulfanilamide. Residual findings were still present after three months. 


CONTRAINDICATIONS TO THERAPY 


The contraindications for the use of sulfanilamide compounds are 
as follows: a hemoglobin level as low as 30 per cent, severe renal 
damage, hepatic damage, jaundice, leukopenia, neutropenia or any 
previous untoward reaction to the drug, such as acute hemolytic anemia 
and allergic reactions. The use of sulfates and drugs of the aniline 
group in conjunction with sulfanilamide is contraindicated, in view of 
their tendency to ca tse sulfhemoglobinemia, methemoglobinemia and 
neutropenic states. Moreover, the drug should not be given to patients 
who cannot be kept under close observation. It should not be prescribed 
in forms or vehicles not investigated by the Council on Pharmacy 
and Chemistry of the American Medical Association. 


There is no contraindication to using the ordinary narcotics, such 


as morphine and codeine, in conjunction with sulfanilamide. Other drugs 


in common use may also be given with sulfanilamide, 1f close observa 


tion of the patient is possible. 


INFECTIONS AND DISEASES BENEFITED BY SULFANILAMIDE 


1. Streptococcic Infections —A. Beta Hemolytic Streptococcus 


Hemolytic streptococcic infections in man belong primarily but not 


55. Hogan, G. W., and McNamara, P. J.: Psychosis Precipitated. by Sult 
anilamide, U. S. Nav. M. Bull. 36:60, 1938. 

56. Danziger, L.: Delayed Texic Reaction to Sulfanilamide, Bull, Joh 
Hopkins Hosp. 63:340 (Nov.) 1938 

57. Bucy, P.: Toxic Optic Neuritis Resulting from Sulfanilamide, J. A. M. A 
109:1007 (Sept. 25) 1937. 

58. Ornsteen, A. M., and Furst, W.: Peripheral Neuritis Due to Sulfanilan 
ide, J. A. M. A. 111:2103 (Dec. 3) 1938. 
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xclusively to the Lancefield group A. The minute hemolytic 


{ Bliss,®°® classified by Lancefield in group F, are seet 
lhe anaerobic hemolytic streptococci, according to Fishe1 
quently found in abscesses of the lung and may cause 
Bliss, Long and Feinstone * observed bacteriostatic effects 


tS 


sulfanilamide on groups A, B and C but no effect on groups 


(a) Erysipelas. The treatment of erysipelas prior t 
of sulfanilamide was only fairly satisfactory. The use of 
of antistreptococcus serum or of ultraviolet radiation, roents 
blood transfusions and the like leaves much to be desired 
ment of this disease in children. To our knowledge, 
used has shown so remarkable a specific action against erysip 
neoprontosil and sulfanilamide. There are usually definit 
the rash and cessation of its spread within twelve 
reported 100 cases of erysipelas treated successfully wit 
tablets (the original prontosil) and prontosil solution (1 
Marzollo ®* 


prontosil) given orally found that the fever subsided and 


in treating 26 patients with prontosil tablets 


count decreased during the first or second day of the treat 


and Taylor ** treated 33 patients with sulfanilamide and 2 wit 


a 


(neoprontosil) and noted regression of the disease withii 


hours. The average hospital stay in this group was eighteet 
tenths days, in contrast to twenty-three and eight-tenths 

control series. Snodgrass and Anderson“ treated 135 1 
sulfanilamide and an equal number with ultraviolet radiati 


sulfanilamide-treated group, 96.9 per cent showed no furt 


L 


iit 


after twenty-four hours, in contrast to only 59 per cent 


series. Of the sulfanilamide-treated series 75.2 per cent 
fever after forty-eight hours, in contrast to 47.3 per cent of 


No toxemia after forty-eight hours was noted in 46.9 pe 
59. Bliss, E. A.: Studies upon 


fferentiation, J. Bact. 33:625, 1937 
A. M., and 


Minute Hemolytic 


T 


60. Fisher, Abernethy, T. J] 


rence to Anaerobic Streptococci, Arch. Int. Med 54:5: 


61. Bliss, FE. A.; Long, P. H., and Feinstone, W. N 
eptococci and Its Relation to 
62. Rotter, H.: 


Sulfanilamide Therapy, S 
Kokkenerkrankunge1 
der Behandlung des Rotlaufes mit Prontosil, Dermat. Ztschr 
3. Marzollo: Contributo allo studio della teropia dell’eresipel 

Gior. veneto di sc. 11: 340. 
4. Breen, C. E., and Taylor, I.: Erysipelas 
:1334, 1937. 
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sulfanilamide-treated group, in contrast to 37.7 per cent of the controls, 
\We have treated in several young infants and children mild or severe 
erysipelas, with spectacular results. We have found it advisable 
ceive the sulfanilamide in full dosage until the fever and toxemia have 
subsided and the rash has regressed. Then the dose should be gradually 
reduced, but the drug should be continued for several days after clinical 
improvement, in order to prevent recurrences of the disease. Neo- 
prontosil can be used satisfactorily if oral medication is not feasible 
\t present it is felt that sulfanilamide is the treatment of choice. 

(b) Otitis Media and Mastoiditis.“° The criteria for the use oi 
sulfanilamide in the treatment of otitis media are not clear. Ther 
is some question as to the wisdom of its indiscriminate use. When 
myringotomy is definitely indicated, sulfanilamide should perhaps not 
be used to the exclusion of operative intervention. This would appear 
especially true when the organism is not known. In many cases acute 
otitis media treated early with sulfanilamide subsides completely with 
out suppuration or other complications. Often if suppuration does 
occur it subsides in twenty-four to seventy-two hours. We have also 
observed cases in which chronic or recurrent suppurative otitis media 
that had resisted other forms of therapy cleared up when the drug 
was used. It is impossible to say how often the development of an 
infection of the mastoid has been prevented. In many instances the drug 
apparently aborts what appears to be early mastoiditis. There 1s no 
doubt that in many cases early infection of the mastoid which would 
have required operation before the advent of the drug has subsided 
with sulfanilamide therapy. It often is justifiable to give sulfanilamide 
or neoprontosil a trial of twenty-four hours or more before surgical 


therapy is resorted to, except when the condition is critical. Our sulf 


anilamide-treated patients have had a shorter convalescence than thos 
not so treated. 

However, we wish to emphasize that to be effective the drug must 
he given in large doses, the earlier in the disease the better. The absorp- 
tion of the drug by bone is much less than that by other tissues in th 
hody. For this reason, sulfanilamide is less effective against bone 
infection than elsewhere. It is therefore important that sulfanilamide 
or neoprontosil be used as an adjunct rather than a substitute for 
surgical procedure in the treatment of mastoiditis. The invading organ 
ism must, of course, be one that is susceptible to the drug. The com 


66. (a) Hageman, P. O., and Blake, F. G.: Clinical Experience with Sult 


anilamide in the Treatment of Beta Hemolytic Streptococcic Infections, Am. J. 


M. Sc. 195:163, 1938. (b) Smith, A.: Chemotherapy of Streptococcal Infec 
ipa ”) 


tions, Particularly Streptococcal Tonsillitis, Lancet 2:1064, 1937. (c) Footnote 
(d) Brennemann.7® (e¢) McIntosh, Wilcox and Wright.8° (f) Carey.8! 
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ications of septicemia and meningitis will be taken 
propriate headings. 

(c) Tonsillitis and Cervical Adenitis. These condit 
spond well to sulfanilamide, prontosil soluble (neop1 


septosine, providing the invading organism is susceptibl 


ind Blake.*®* and Smith °°”). Marked cervical adenitis, 
he acute type, has often been found to recede rapidly but 
drug is continued over a prolonged period. 
(@) Meningitis. Few conditions have shown as 
response to a drug as has streptococcic meningitis to sulf: 


ts derivatives. Comparatively few proved recoveries from 


eningitis were reported in the literature before the advent 


‘ugs. Trachsler and his associates ‘ 


(of their own series of 71 patients with streptococcic menit 
other methods, only 2 recovered. Of 7 treated with s 


Neal and Appelbaut 


recoveries among 274 patients treated before the advent o1 


neoprontosil and serum, 4 recovered. 


ide. In short, the mortality from beta hemolytic streptococci 


rior to the use of sulfanilamide was approximately 95 p 
With the introduction of sulfanilamide numerous rec 


1 


been reported. Silverthorne and Brown “’ 


sulfanilamide, and only 1 recovered. Of 9 patients treate: 


inilamide and prontosil (neoprontosil), 6 also with mast 


recovered. Patterson *® stated that Appelbaum, 


“report 


Meningitis Commission,” said that among 256 patients w 


gically proved streptococcic meningitis treated by vari 
here were only 15 recoveries. Of 12 patients treated w 
neoprontosil), 9 recovered. Debré and associates ™ req 
which meningitis of otitic origin was treated successfull 
nilanide. Hubert ** also reported 3 cases in which reco\ 
7. Trachsler, W. H.; Franenberger, G. S.; 


treptococcic Meningitis, J. Pediat. 11:248, 1937 
BS 3 


Wagner, C., and 
Mitchell, A. G., 

Report on the Use of Sulfanilamide and Its Derivatives 

spital of Cincinnati, J. Pediat. 11:183, 1937 

8. Neal, J. B., and Appelbaum, F.: 
Am. J. M. Sc. 195:175, 1938. 
Silverthorne, N., and Brown, A Treatment of Meni 
vtic Streptococci with Sulfanilamide, J. Pediat. 12:504, 1' 
Patterson, D. C.: Experience with Prontosil and Prontylin 

Soc. 1:358, 1937. 

71. Debré, R.; Marie, J.; Thiroloix, P., and Grenet: Méningit 

les guéries par le traitement sulfamidé, Presse méd. 46:1058, 1 
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d. 46:771, 1938. 


found 110 recoveri 


treated 93 patient 


A 34 


usually 
1), and 


faveman 


ide and 
tovccele 
these 


corded. 


is treated 


nilamide, 


ited 15 


wlfanilam- 


eningitis 


nt 
L. 


es have 
without 
sulf- 
my, 5 
for the 
bacter1o- 
1ethods 
prontosil 
3 Cases 
ith sulf- 


ccurred, 





1132 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


and Weinberg, Mellon and Shim ** reported 2 cases in which cure was 
obtained with sulfanilamide and prontosil (neoprontosil ). Of 26 patients 
treated with prontosil (neoprontosil) and sulfanilamide, Appelbaum * 
reported that 21 recovered. He stated the belief that better results ar 


obtained by use of both drugs. Flake and Carey *° reported recoveries 
after the use of sulfanilamide and prontosil (neoprontosil) in 6 patients 
with complications of beta hemolytic streptococcic otitis media or 
mastoiditis, 3 of whom had meningitis. Before using sulfanilamide 
Neal *® found hemolytic streptococcic meningitis fatal in 95 per cent 
of her cases. After the use of sulfanilamide and prontosil (neoprontosil ) 
the mortality dropped to 20 per cent in 27 cases. Schwentker and 
associates ‘* reported 3 recoveries in + cases of hemolytic streptococcic 
meningitis treated only with sulfanilamide and prontosil solution (neo- 
prontosil), while none of 37 patients treated by other methods recovered 
Of 5 patients treated with sulfanilamide and prontosil (neoprontosil) 
by Hageman and Blake,°“* 2 recovered. Numerous other case reports 
of recoveries following the use of sulfanilamide and its derivatives 
have appeared in the literature. 

The consensus is that therapy should be intraspinal and subcutaneous 
as well as oral. Sulfanilamide and neoprontosil have also been used 
intravenously. If sulfanilamide can be taken by mouth 1 Gm. or mor 
per 20 pounds (9.1 Kg.) of body weight up to 100 younds (45 Kg.) 
of weight is administered during the first twenty-four hours, in four 
doses at six hour intervals. The 1 per cent solution of sulfanilamid 
is given intraspinally every twelve to twenty-four hours, the amount 
being about 5 cc. less than the amount of spinal fluid withdrawn. If 
the drug is not tolerated when given by mouth, the 1 per cent solution 
can be given by hypodermoclysis in a dose of 100 cc. per 40 pounds 
(18.1 Kg.) of body weight every eight to twelve hours. Neoprontosil 
can be used alone or with sulfanilamide in doses of 1 cc. per pound 


73. Weinberg, M. H.: Mellon, R. R., and Shim, L. E.: Two Cases of Strept 
coccic Meningitis Treated Successfully with Sulfanilamide and Prontosil, J. A 
M. A. 108:1948 (June 5) 1937. 

74. Appelbaum, E.: Symposium: What Is Justifiable to Do in Otitic Meni 
gitis? Sulfanilamide and Related Compounds in the Treatment of Meningitis 
Secondary to the Ear and Sinus Infections, Laryngoscope 48:482, 1938. 

75. Flake, C., and Carey, B.: Sulfanilamide and Derivatives in the Treatment 
of Beta Hemolytic Streptococcic Infections of Middle Ear and Mastoid, New 
England J. Med. 217:1033, 1937. 

76. Neal, J. B.: Treatment of Acute Infections of the Central Nerv 
System with Sulfanilamide, J. A. M. A. 111:1353 (Oct. 8) 1938. 

77. Schwentker, F. F.; Clason F. P.; Morgan, W. A.; Lindsay, J. W., 
Long, P. H.: Use of Para-Amino-Benzene-Sulphonamide or Its Derivatives 
the Treatment of Beta Haemolytic Streptococcal Meningitis, Bull. Johns Hop! 


Hosp. 60:297, 1937 
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{5 Kg.) of body weight per twenty-four hours, admi 
hour intervals. Neoprontosil can also be given intraspi 
fety. 
Schwentker and associates ** advocated the following d 
0.8 per cent solution of sulfanilamide: 100 cc. for a patient 
0 40 pounds, 200 cc. for 40 to 80 pounds (36.3 Kg.), 3 


“as 
t 


80 to 120 pounds (54.4 Kg.) and 400 cc. for over 120 pou 
en subcutaneously every eight to twelve hours. This dosag 


QIN 


Intraspinal treatment is then stopped, and the oral, subcut 


intramuscular therapy is decreased one third. With clinical im] 


therapy is further decreased, and it is stopped within the 


davs. The spinal fluid usually becomes normal within tl 
seventy-two hours after therapy is started. Appelbaum “™ 


belief that both sulfanilamide and prontosil (neoprontosil ) 


WCl 


effective than either alone. Neal *® advocated giving by mout 


injection 5 cc. or less of prontosil (neoprontosil) every 
young children and 10 ce. every four hours to older children 
in addition to administering 5 to 15 grains (0.32 to 0.97 Gn 


all 


effective, a concentration in the blood stream of about 10 to 


I¢ 


hundred cubic centimeters, and even higher in critically 


is usually necessary. 


tinued until the spinal fluid has been normal for forty-eig 


tO 
LULU 


ilamide orally every four to six hours. If sulfanilamick 


(ec) Peritonitis. Primary streptococcic peritonitis is a set 


‘ase. Horsley and Chapman ** reported a case of primary sti 


peritonitis in a boy of 13 years who recovered after operati 
and the use of a total of 100 cc. of prontosil (neoprontosi! 
n. of sulfanilamide. Brennemann,*® reported recovery of 

ll who was operated on and received 20 cc. of | 
ontosil) and 15 Gm. of sulfanilamide over six days. MclInt 
Id w 


Wright °° reported recovery of 2 patients 1 year o 


to 20 ce. of prontosil (neoprontosil) and 2.4 Gm. of 


doses of the latter being gradually decreased. Four | 


nths, 16 months, 3% years and 10 years of age, treated 


Horsley, J. S., and Chapman, D. G.: Primary 
ted with Sulfanilamide, South. M. J. 31:999, 1938 
Brennemann, J.: Report on Sulfanilamide from 
tal of Chicago, J. Pediat. 11:238, 1937 
SU. McIntosh, R.; Wilcox, D. A., and Wright, F. H.: Result 
[reatment at the Babies Hospital, New York City 
Observed Prior to June 10, 1937, i Pediat. 11:167, 1937 
Carey, B. W., Jr.: The Use of Para-Aminobenzenesulfo1 


to 8 Streptococcus 


itives in the Treatment of Infections, Due 


ngococcus, and Gonococcus: Report of Thirty-Eight Cases 
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died. All had incision and drainage of the abdomen. Two patients 
received prontosil (neoprontosil) and 2 prontosil (neoprontosil) and 
sulfanilamide. 

(f) Septicemia. \VWhen due to hemolytic streptococcic infection this 
is often fatal. In 166 cases analyzed by Longcope ** 125 deaths occurred, 
a fatality rate of 75.3. This corresponds to the figure given by Keefer, 
Ingelfinger and Spink,** who in a series of 246 patients found th 
mortality to be 72 per cent. The use of sulfanilamide against strepto- 
coccic septicemia has shown fairly good results. Robinson ** reported a 
cure with prontosil *** and sulfanilamide in a boy aged 7 years. Scal‘ 
reported a case of streptococcic septicemia following acute sinusitis 
which was cured with sulfanilamide and prontosil (form not specified), 
Carey *' reported recovery of 5 patients (3 aged 3 years, 1 aged 1 year 
and 1 aged 9 years) who received sulfanilamide or sulfanilamide and 
prontosil (neoprontosil). Brennemann ** reported recovery in a 7 year 
old patient with sulfanilamide. McCarthy *® and Hussey ** also reported 
recoveries. In some cases mastoiditis, sinusitis, thrombosis or meningitis 
which respond to sulfanilamide therapy was complicated by septicemia. 

(g) Scarlet Fever. Varying reports have appeared in the literature 
concerning the value of sulfanilamide in the treatment of scarlet fever. 
(Of these, some have been favorable, and others, less so. Hoyne and 
Bailey “* in treating 125 patients with sulfanilamide during the fourth 
week of the disease were unable to find any greater decrease in the 
number of hemolytic streptococcus carriers than in the controls. Our 
own investigations have failed to show any favorable action of sulf- 
anilamide in reducing the number of positive cultures of material from 





82. Longcope, W. T.: Problems Relating to the Invasive Properties of the 
Hemolytic Streptococci and Their Control by Sulphanilamide (Nathan Lewis 
Hatfield Lecture), Am. J. M. Sc. 195:577, 1938. 

83. Keefer, C. S.:; Ingelfinger, F. J., and Spink, W. W.: Significance of 
Hemolytic Streptococcic Bacteremia: Study of Two Hundred and Forty-Six 
Patients, Arch. Int. Med. 60:1084 (Dec.) 1937. 

84. Robinson, G. L.: A Case of Streptococcal Septicaemia Treated with 
Prontosil, Lancet 1:509, 1937. 


84a. Robinson specified “Prontosil (Red), which usually is a name fot 


4] 
the 


original prontosil. He gave the concentration of the solution, however, as “100 c. 


cn 2.5 grammes,” the concentration usually employed with neoprontosil. 
85. Seal, J. C.: Septicemia Following Acute Sinusitis Treated with Sulfonam 
ide Compounds, New York State J. Med. 37: 1147, 1937. 


86. McCarthy, J. D.: Prontosil and Prontylin, Nebraska M. J. 22:186, 1937 

87. Hussey, H. H.: Probable Bacterial Endocarditis Apparently Cured with 
Sulphanilamide: Report of a Case, M. Ann. District of Columbia 6:275, 1937. 

88. Hoyne, A. L., and Bailey, J. H.: Use of Sulfanilamide in the Treatment 


of Streptococcic Carriers, Arch. Pediat. 54:731, 1938. 
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throat after scarlet fever. Schwentker and Waghelstei 
. significant difference in the course, duration and compli 
scarlet fever after the use of sulfanilamide. McCarthy 
that sulfanilamide cured a streptococcic infection in the blox 
omplicating scarlet fever. In his series of 200 cases of s 
Patterson *° noticed a drop in the fever within thirty-six to forty-eigh 
hours after sulfanilamide therapy. He found that the rash faded 


1] ications 


rapidly, while the amount of peeling and the incidence of ¢ 


were reduced. Mitman ’® obtained good results in 59 cases of 
d id 


use of proseptasine (parabenzylaminobenzenesulfonamide ). 


no appreciable results in 355 cases of scarlet fever ter the 
rs and 
Havard *! treated 150 patients with proseptasine and compared them with 
150 controls, 56 of whom received antitoxin. Complications urred 
in 35 per cent of the former group as compared with 56 p 
the latter. The authors suggested a combination of the drug 
toxin as the treatment of choice. Sako, Dwan and Platou 
difference in the rate or time of recovery from the acut 
of scarlet fever in a sulfanilamide-treated group of 100 
compared with a nontreated group of controls. They found, 
that only 8 per cent of the treated patients had complicatior 
pared with 41 per cent of the controls. Because serum, « 
valescent or commercial, strikingly modifies the toxemia, the) 
the use of serum and sulfanilamide as the treatment of choi 
of 60 persons exposed to scarlet fever by contact who recei 
anilamide contracted the disease. This was not their experie 
serum prophylaxis. In the treatment of scarlet fever they ad 
dose of 0.05 Gm. of sulfanilamide per pound of body weig! 
first day and a maintenance dose of 0.03 Gm. per pound for 
of twelve days. 
(1) Streptococcic Pleurisy and Empyema. There have b 
favorable reports on the treatment of streptococcic pleurisy and 
with sulfanilamide and its derivatives. De Séze ** reported 
of streptococcic empyema in infants successfully treated 
59. Schwentker, F. F., and Waghelstein, J.: Use of Sulfanilamid 
Fever, Baltimore Health News 15:4, 1938. 
%). Mitman, M., in discussion on Treatment of Bacterial Diseases 
anilamide and Its Congeners, Brit. M. J. 2:929, 1937. 
91. Peters, B. A., and Havard, R. V.: Chemotherapy of Strepto 
tions with p-Benzylamino-Benzene-Sulphonamide, Lancet 1:1273, 1937 
92. Sako, W.; Dwan, P. F., and Platou, E. S.: Sulfanilamide and 
the Treatment and Prophylaxis of Scarlet Fever, J. A. M. A. 111:995 
1938 
93. de Séze: Traitement des pleurésies purulentes streptococciques 
imino-phényl-sulfamide, Presse méd. 46:1120, 1938. 
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anilamide. Fleming °* reported 1 case in which recovery occurred with 
aspiration and the use of sulfanilamide. Brown °° successfully treated 
2 patients with streptococcic empyema by the intrapleural injection of 
5 cc. of prontosil soluble (neoprontosil). In 1 of these cases he had 
given prontosil tablets (the original prontosil) orally for four days 
without results. Weill-Hallé and co-workers ** treated a 3 month old 
infant who had hemolytic streptococcic empyema with 1 Gm. of sulf- 
anilamide orally and a similar amount by suppository. Although there 
was clinical improvement, the pleural fluid still contained hemolytic 
streptococci. Twenty-four hours after the injection of 4 cc. of an 
aqueous solution of soluseptasine (disodium p [y-phenylpropylamino]- 
benzenesulfonamide-a-y-disulfonate ) the pus became sterile, and_ the 
patient recovered promptly. They were equally successful in treating 
a 33 day old infant and a baby 5 months of age by the same method. 
Gay and Clark * in working with rabbits were able to prevent the 
evolution of an invariably fatal streptococcic empyema by giving sulf- 
anilamide subcutaneously in repeated large doses. They found that the 
pleural exudate of treated animals inhibited the growth of streptococci 
in vitro. 

It appears from these reports that sulfanilamide may be of con 
siderable value in the treatment of empyema in young infants. 

(7) Ludwig’s Angina. Fulghum°*’ reported the case of a 3 year 
old child with Ludwig’s angina which had developed from a pimple on 
the chin from which streptococci were cultured. This subsided without 
suppuration or surgical intervention after intramuscular administration 
of eleven doses of “2.5 per cent sulfanilamide” (probably neoprontosil 
was used). The total amount was 36.5 cc., 30.5 cc. being given during 
the first two days. Clark ** reported cure of Ludwig’s angina with 
sulfanilamide in 1 case. 

') Puerperal Sepsis. Any evaluation of a drug used in the treat 
ment of puerperal sepsis of hemolytic streptococcic origin is difficult, 


as the virulence of the organism may vary considerably. A comparison 


94. Fleming, J. B.: Streptocide for Streptococcal Empyema, Brit. M. J. 1:128] 
1937. 

95. Brown, J. L.: Prontosil by the Intrapleural Route: Two Cases of Strep 
tococcal Empyema, Brit. M. J. 1:1157, 1937. 

96. Weill-Hallé, B.; Lautmann, L.; Cochemé, R., and Marquézy: Pleures 
Guérison rapide par les sulfamides, Pr 


SSE 


purulente a streptocoque hémolytique : 


méd. 46:1350, 1938. 


97. Gay, F. P., and Clark, A.: Mode of Action of Sulfanilamide in Exper! 
mental Streptococcic Empyema, J. A. M. A. 109:2100 (Dec. 12) 1937. 

98. Fulghum, J. E.: Sulfanilamide Treatment of Ludwig’s Angina, U. 5 
Nav. M. Bull. 36:58, 1938. 

99. Clark, W. D.: Infection Treated with Sulfanilamide, Northwest Med 


36:349, 1937. 
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f a large series of patients treated with sulfanilamide (and 
tives) and an equally large number of controls, given in 
report of Colebrook and his associates,'’’ is most valuabl 
first series, which comprised 38 cases of puerperal sepsis, tl 
rate following the use of prontosil (the original prontosil) a1 
soluble (neoprontosil) was 8 per cent, as compared with 

, 26.3 per cent in previous cases. In their final total of 
hemolytic streptococcic infections in puerperal sepsis treate 
anilamide, prontosil or sulfamidochrysoidine (the original p1 
prontosil (neoprontosil), or with a combination their morta 
per cent, as compared with 22.8 per cent in the previous 
(hey stated that they considered the prontosils (our ter 
better than sulfanilamide. Foulis and Barr '’' reported a m 
i 1.4 per cent in 70 cases of puerperal sepsis, in 22 of whicl 


with sulfanilamide was given (and in 4 cases occasional 


prontosil soluble [neoprontosil] also) and in the other 4&8 


the condition was not considered sufficiently serious for ch 


who were not treated with sulfanilamide was 13.5 pet 


brown's '°? experience the mortality of streptococcic puerper 


was reduced from 23.5 to 6.6 per cent by the use of pront 


+ 


seems to be used in a general sense). In cases in which t 


was complicated by septicemia the mortality was reduced fri 


28.6 per cent. Of 30 patients with puerperal postabortio1 
streptococcic infection to whom Williams '°* gave oral m« 
nly 6 died, and of 23 patients with infections not due t 
streptococel who were similarly treated, only 3 died. 
Williams eee used the drug 03a prophylactically by GIVI 
bstetric patients 19 Gm. over several days. The incidence 
nfection was the same in the two groups, but the most 
patients were in the nontreated group. Johnstone 14 


infections in 6.2 per cent of a group of obstetric patients gi 


0.32 Gm.) tablets of sulfanilamide or 714 grain (0.49 Gi 


1). Colebrook, L., and Purdie, A. W.: Treatment of One Hut 
ses of Puerperal Fever by Sulphanilamide (Streptocide), Lancet 
Colebrook and Kenney.35¢ 

101. Foulis, M. A., and Barr, J. B.: Prontosil Album in Puet 
M. J. 1:445, 1937. 

102. Brown, D. E., in discussion on Prontosil in Puerperal Infect 

2:230, 1937. 

103. Williams, B.: Prontosil in Obstetrics, Lancet 2:83, 1937 

03a. It is not clear from the report whether sufanilamide 
tosil was used. 

l04. Johnstone, R. W.: Prophylactic Use of Sulphonamide 
etric Practice, Brit. M. J. 1:562, 1938. 
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of proseptasine (parabenzylaminobenzenesulfonamide) after delivery 
(2 tablets three times a day for four days and then 1 tablet three times 
a day for three days). For obstetric patients of the three previous years, 
used as controls, the morbidity was 8.2, 9.5 and 6.7 per cent, respectively, 
In other words, there was no significant difference. MacLaughlin 

also suggested the use of sulfanilamide for prophylaxis in midwifery, 
His conclusions were based on 581 pregnant women who received 0.5 
Gm. of the drug four times a day for four days on admission to the 





hospital for delivery. The incidence of puerperal infection as evidenced i 
by fever was 1.7 per cent, in contrast to 3.5 per cent in 574 controls, ; 
The wisdom of such prophylaxis has not yet been established. 

(k) Mastitis. Brown!" treated mastitis with prontosil (form not 
stated) in 21 cases. In only 1 case was incision necessary ; in the other 
20 cases there was complete resolution. Of 18 patients treated befor 
sulfanilamide was available 9, or 50 per cent, required incision. 

B. Anaerobic Beta Hemolytic Streptococcus: Smith and associ- 
ates '°° reported the case of a 21 year old woman with meningitis of 
otitic origin due to an anaerobic beta hemolytic streptococcus who recoy- 
ered after mastoidectomy and large doses of prontosil (neoprontosil), 
from 15 to 30 cc. every eight hours, followed with sulfanilamide giver 
by mouth. Recovery in case of concurrent puerperal anaerobic strep- 
tococcic and staphylococcic septicemia treated with sulfanilamide and 
streptococcus and staphylococcus serum was reported by Starkie and 
Wishart.?” 

Sulfanilamide in sufficient dosage is the treatment of choice in all 
cases of hemolytic streptococcic infection. 

C. Nonhemolytic Streptococcus: The effect of sulfanilamide and its 
derivatives in nonhemolytic streptococcic infections has been far fron 
encouraging. Buttle 7°’ found that sulfanilamide was not effective in 
cases of nonhaemolytic streptococcic endocarditis, although of the strains 
isolated in these cases all but one (Streptococcus faecalis) were suscep- 


tible in vitro. Helmholz '°° found Str. faecalis resistant to sulfanilamid 

105. MacLaughlin, J. H.: Sulphonamide for Prophylaxis in Midwifery, Brit 
M. J. 1:757, 1938. 

106. Smith, F. W.; Mayer, K. F.; Agerty, H. H.; Fowler, R. H., and Layton, 
W. C.: Anaerobic Beta Hemolytic Streptococcic Meningitis of Otitic Origin 
Treated with Sulfanilamide and Culminating in Complete Recovery, J. A. M. A 
110:887 (March 19) 1938. 

107. Starkie, J., and Wishart, G. N. M.: Concurrent Puerperal Anaerobi 
Streptococcal and Staphylococcal Septicaemia with Recovery, Brit. M. J. 2:178, 
1938. 

108. Buttle, G. A. H., in discussion on Treatment of Bacterial Diseases with 
Sulphanilamide and Related Substances, Lancet 2:1076, 1937. 

109. Helmholz, H. F.: Urinary Infections in Infancy and Childhood, J. A. M. A. ‘a 
111:1719 (Nov. 5) 1938. 
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erapy in urinary infections. Greey *'® found sulfanilami 


rontosils bacteriostatic to strains of Streptococcus viridans 
ases of bacterial endocarditis. A case of subacute infect 
carditis treated with large doses of prontosil (neoprontosil ) 
inilamide was reported by Major and Leger.''! The patient 
clinical evidence of bacterial endocarditis, and blood cultures \ 
edly positive for Str. viridans. With treatment the blood cultu 
negative and the temperature normal. The patient, however 
cardiac decompensation. At autopsy the blood cultures wer 
tive, and healing vegetative endocarditis was present. A cas¢ 


viridans septicemia with rapid complete recovery was reported 


tie.!? The patient received six doses of prontosil (neoprontosi] 


at intervals of six hours, and 10 grains (0.64 Gm.) of sulf 
four times a day. No results were obtained by Kubitsk1 
case. A case in which nonhemolytic streptococcic septicem! 
with prontosil (neoprontosil) was reported by Bollinger a1 
Love!’ reported a cure of nonhemolytic streptococcic 
lhe patient, who was 65 years old, received 1,045 grains 
of sulfanilamide and 275 cc. of prontosil (neoprontosil) in 
lhree patients with meningitis due to a nonhemolytic strepto: 
treated by Appelbaum ** with recovery in 1 case. 
For the most part the therapeutic results of treatment of 
lytic streptococcic infections with sulfanilamide have been p 
believe that a few recoveries can be attributed to the use 


) 


Septicemia: Investigations have shown that sulfanilamid 
derivatives are highly effective in the treatment of diseases 
micrococcus. This appears to be especially true in the tr 
meningococcic infections. Banks 1!° treated 59 patients, 10 
were infants, with meningococcus serum and with sulfanil 
mortality rate was 11.8, and the spinal fluid usually becamy 


{ 


110. Greey, P. H.: Experimental Studies with Sulfanilamid 
ompounds, Canad. M. A. J. 39:12, 1938. 

111. Major, R. H., and Leger, L. H.: Recovery from Subacut 
ndocarditis Following Prontosil Therapy, J. A. M. A. 111:1919 (N 
112. Christie, W. B.: Use of Prontosil and Prontylin in Strepto¢ 

pticemia with Recovery, M. Rec. 146:489, 1937. 

113. Kubitski: Treatment of Local and General Infection of Lym 
ruinale with Prontosil, Deutsche Militararzt 3:116, 1938. 

114. Bollinger H. -A., and Efflen, L. R.: Streptococcic Septicemi 
l. J. 34:399, 1938. 

115. Love, J. W.: Non-Hemolytic Streptococcic Meningitis, ] 

23:482, 1938. 

116. Banks, H. S.: Serum and Sulphanilamide in Acute M 
eningitis: Preliminary Survey Based on One Hundred and TI 
cet 2:7, 1938. 
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twenty-four hours. For 16 patients treated with the drug alone lx 
reported 15 recoveries. For 38 patients (none of them infants) treated 
with specific serum alone the mortality rate was 16 per cent. He advised 
the combined use of serum and sulfanilamide as the best form of treat- 
ment. Eldahl''* treated 12 children under 4 years of age with an 0.8 
per cent solution of sulfanilamide both intramuscularly and intrathecally, 
The mortality was 25 per cent, as compared with 70 per cent before such 
therapy. Bickel?! reported on 3 patients successfully treated with large 
doses of sulfanilamide by mouth. For 1 apparently hopelessly ill patient 
80,000 units of specific antitoxin was also used. Willien ‘’® treated 6 
patients, 1 of whom had recurrent meningococcic meningitis, with initial 
doses of an 0.8 per cent solution of sulfanilamide in amounts of 0.05 Gm. 
of sulfanilamide per kilogram of body weight. His patients were als 
given 1 Gm. of sulfanilamide or less orally every four hours, the dose 
treated 6 


120 


depending on the age and size of the patient. Jewesbury 
patients who had severe meningococcic meningitis with serum, with sulf- 
anilamide, prontosil (neoprontosil), soluseptasine and prontosil rubrum 
(the original prontosil), by mouth, with 100 per cent recovery. Schwent- 
ker, Gelman and Long '*! treated 10 patients ranging from 1 year to 34 
years of age with an 0.8 per cent solution of sulfanilamide in a physio- 
logic solution of sodium chloride. This was given intraspinally 1 
amounts of 10 to 30 cc. (5 to 10 cc. less than the amount of spinal fluid 
withdrawn). In addition, 100 cc. of this solution was given subcutane- 
ously for each 40 pounds (18.1 Kg.) of body weight. This therapy was 
repeated every twelve hours for two days and then once a day. With 
severe involvement the subcutaneous injections were continued for sev- 
eral days. In no instance was the organism recovered from the spinal 
fluid after the third day. There was only | death, the patient succumbing 
to pneumonia after the spinal fluid had been normal for three days 
Recently Waghelstein '*? reported 106 cases of meningococcic meniti- 
gitis treated with sulfanilamide alone or combined with specific serum 


He used a 1 per cent solution of the powdered sulfanilamide in a physio- 





ntrathecal Sulphanilamide in Meningococcal Meningitis 
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ejc solution of sodium chloride for subcutaneous and intrat 


ns. The drug was given in this manner until the patient cou 


t when given by mouth. Among all patients treated there wet 


therapy only 12 died, a case fatality of 12 per cent. 


Weill-Hallé and associates '** reported the recovery of a ‘ 


infant who was given 55 cc. of serum and then sulfanilat 
cases were reported by Winchester;’** in 1 the conditiot 
improved with the use of serum but recovery promptly occur! 


soluseptasine was used. Murez, Chirle and Quequiner '*? in « 


on the comparative methods of treating cerebrospinal meningiti 


following results: 49 serum-treated patients, mortality 22 


I 


23 patients treated with serum and with sulfanilamide perot 


tality 8.69 per cent; 54 patients receiving sulfanilamide 


mortality 14.8 per cent, and 271 patients treated perorally wit 


amide alone, mortality 10.7 per cent. 


Sulfanilamide has also been successfully used in the tr 


meningococcic septicemia not accompanied by meningitis. 


who was treated with sulfanilamide alone and recovered was 1 


by Schwentker, Gelman and Long.'*! Zendel and Greenberg 
on 2 patients with septicemia, both of whom recovered. In 
Was no response to massive doses of specific serum, but r 
prompt when prontosil (neoprontosil) and sulfanilamide 

The temperature was normal forty-eight hours after the tre 
begun, and two blood cultures made after that time were 

patient had received 40 cc. of prontosil (neoprontosil ) 


of sulfanilamide during the first forty-eight hours, and 0. 


sulfanilamide three times a day for the next three days. 
case the temperature became normal in sixty hours and 
sterile after twenty-four hours. In this case no serum 


100 cc. of prontosil (neoprontosil) and 5.2 Gm. of sulf 


given during the first forty-eight hours of treatment, foll 
(2m. of sulfanilamide three times a day for the next six 


+ 


of chronic meningococcemia without meningitis and wit 


7" 
l 


] 
123. Weill-Hallé, B.: Cochemé, R., and Lautmann, L.: 
neningocoques: Guérison apres sérothérapie et chimiotl 

ed. 46:477, 1938. 
124. Winchester, A. H.: Sulphonamides for Meningoc¢ 

M. J. 2:70, 1938. 

125. Murez, G.; Chirle, H., and Quequiner, A.: C 
itment of Cerebrospinal Meningitis, Presse méd. 46:113, 

126. Zendel, J. F., and Greenberg, D.: Meningococ« 

ltanilamide and Prontosil—Report of Two Cases, New 


744, 1937 
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reported by Dimson.'** The blood became sterile and the temperature 


normal within twenty-four hours after use of 2-(paraaminobenzenesulf- 


onamido )-pyridine (sulfapyridine) in doses of 2 to 4+ Gm. a day. There 


are numerous other case reports in the literature.** 

\Ve found only 1 report on the prophylactic use of sulfanilamide 
i a case of exposure to meningococcic infection. bickel?"® gave 15 
grains (0.97 Gm.) of sulfanilamide three times a day for six days to 
28 persons who had almost continuous exposure to patients with menin- 
gococcic meningitis. The disease did not develop in any of these contacts. 

Rosenthal, Bauer and Branham '*’ found that sulfanilamide had a 
marked therapeutic action on twenty strains of meningococci of types 
I, If and III, which they used in infecting mice. Similarly good results 
were obtained by Banks 77° in patients with infections due to types |] 
and IT and, in a few instances, unidentified strains. 

The dosage and routes of administration are given in the sections 


mn dosage and on streptococcic meningitis. The best results have been 
obtained with concentrations of between 5 and 13 mg. of sulfanilamide 
per hundred cubic centimeters of spinal fluid, although recoveries have 
heen reported with concentrations as low as 1.8 mg. Although many 
cases of recovery with the use of sulfanilamide alone have been reported, 
the consensus still favors combined serum and _ sulfanilamide therapy. 

3. Gonococcic Infections —A. Vulvovaginitis: This condition has 
always been characterized by its resistance to treatment and its marked 
chronicity. Before the advent of sulfanilamide, injections of estrone 
(theelin) appeared to be the newest treatment of choice. The work of 
Hoffman and his associates }°° indicated that more favorable results can 
be obtained with sulfanilamide than with either local treatments or injec- 
tions of theelin. In their series of 25 patients, ranging from 3 months 
to 10 years of age, 7 were cured in an average of seventeen and three- 
tenths days, 9 in an average of forty-two and nine-tenths days and 2 
with additional periods of treatment, while 7 failed entirely to respond 
to treatment. They gave the drug orally, the dose being 34 grain (0.045 
Gm.) daily per pound of body weight for two days, %¢ grain (0.032 


2a/ 
»” 


Gm.) daily per pound of body weight for five days and %¢ grain 


(0.024 Gm.) daily per pound of body weight for the following 


two weeks. A rest of one week followed, and the course of treat- 








27. Dimson, S. B.: Chronic Meningococcal Septicaemia Treated with 
(P-Aminobenzenesulphonamido) Pyridine, Lancet 2:424, 1938. 

128. Brennemann.*9 McIntosh, Wilcox and Wright.8° Carey.*! 

129. Branham, S., and Rosenthal, S. M.: Studies in Chemotherapy, Pub. Health 
Rep. 52:685, 1937. 

130. Hoffman, A. J.; Schneider, M.; Blatt, M. L., and Herrold, R. D.: Sulf- 
anilamide in the Treatment of Gonorrheal Vulvovaginitis, J. A. M. A. 110:1541 


(May 7) 1938. 






ie thie DE EOS Ras baie oh et biases 
















Sai a ripen it Aiea hte Y  5 


Ea haoy Sana aIRIY slot Es ae 


MEE 


I i RR pi Raten ie ook 


We PRB cbc) Ree he NSS EMI I 


2 








BEA Scnead aia Wed Tce catoeyenteniions 


Say SLORY pie ie = se 


hbase RR ann Recthe Aen ot 


we bh Dek eae US Ga Son cota SS a 


ARAB. 


Rie SAS 


BIGLER-HARALAMBIE—SU L1 


nt was repeated as necessary. Holmes, Jones and Gilders 

other hand, in treating 42 patients with sulfanilamid 
unounts of 0.6 Gm. per 20 pounds of body weight, found 
were temporarily relieved, and of these, 8 had recurrences. | 
treated with sulfanilamide suppositories showed no improvet 
and Cuilleret,!** using sulfanilamide in treating this conditio1 
reported cures in all 8 cases of their series. 

Martin **4 reported that 2 young girls treated with sulfani 
local therapy were cured in seven and fourteen days, 
Lloyd, Erskine and Johnson '*° reported 7 cases of vulvovaginit 
dren treated with 2-(paraaminobenzenesulfonamido )-pyrid 


apyridine), in the form of M& 693; a favorable respons 


B 
in three days with daily doses of 0.75 to 1.5 Gm. 


So far the efficacy of sulfanilamide is not conclusively 
the reports indicate much better results than with any othe: 
therapy. As yet the optimal dosage has not been determin 
1 


more than possible that sufficient amounts of the drug for the best results 


are not being given. Certainly it offers one of the least troublesome 
forms of therapy and should be given an adequate trial before other 
forms are used. 

B. Ophthalmia Neonatorum: Although the majority of i1 
gonococcic infection of the eye recover with local treatment, 
duration of the disease is between three and four weeks, and 
damage may result. Michels,’** using sulfanilamide in daily 
1 grain (0.06 Gm.) per pound of body weight and_ local 
hy the accepted methods, reported an average duration of five 
tenths days in 15 cases. This is in contrast to sixteen and 
days when injections of milk and local treatment were used 
eight and five-tenths days when only routine local care was ad 
The ages of the patients were between 5 days and 3 years. 
tions of sulfanilamide in the blood varied between a trace at 


per hundred cubic centimeters. Willis '** reported 5 cases of 


131. Holmes, J. W.; Jones, J. A., and Gildersleeve, N.: Use of 
1 Gonococeal Infections in Children, J. Pediat. 12:610, 1938. 

132. Gate, J., and Cuilleret, P.: Le traitement des vulvo-vaginites 
tantiles par le 1162 F, Presse méd. 46:923, 1938. 

133. Footnote deleted. 

134. Martin, R.: Action favorable du sulfamide associa a un trait 

s les vulvo-vaginites gonococciques des petites filles, Presse méd. 46:477 

135. Lloyd, V. E.; Erskine, D., and Johnson, A. G.: Chemotherapy 
ccal and Other Infections, Lancet 1:1305, 1938. 

136. Michels, M. W.: Sulfanilamide in the Treatment of Gonoco¢ 
Children, J. Pediat. 18:527, 1938. 

137. Willis, T.: Sulfanilamide in Ophthalmia Neonatorum, Yal 

10:275, 1938. 
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neonatorum which responded rapidly to sulfanilamide given in 
doses of 0.2 to 0.23 Gm. per kilogram. He found that a blood concen 
tration of 7 mg. of sulfanilamide per hundred cubic centimeters was 
necessary for optimal results, and concentrations as high as 20 mg 
with a dosage of 0.33 Gm. per kilogram per day were reached. Slobo- 
zianu '** cured 6 patients in four to eighteen days with uliron (dimethyl- 
disulfanilamide) in doses of 1 to 1% tablets daily. Michie and 
Webster ?** reported dramatic cures in infants within three days after the 
use of M & B 693 (sulfapyridine) in doses of 0.25 Gm. given twice 
daily. Fernandez and Fernandez '*° reported spectacular cures in 9 cases 
of gonococcic ophthalmia in adults, 2.6 Gm. of sulfanilamide being given 
daily for 3 days and 1.95 Gm. on the fourth day. Newman *** reported 
8 cases of ophthalmia in young children cured with sulfanilamide. He 
used 2.4 Gm. daily for children 5 years of age and 1.5 Gm. for children 
14 years of age for two days and one third of the dose daily for eight 
more days. 

There are other favorable reports of 1 or more cases each in the 
literature. With no exceptions, sulfanilamide given orally in conjunc- 
tion with the common forms of local treatment is the therapy of choice 
as to the rapidity of recovery, the control of the spread of the infection 
and the prevention of complications which later impair vision. If corneal 
ulceration is present before therapy is started, although there is rapid 
healing of the infection, perforation or scarring usually results. This 
is undoubtedly due to the poor blood supply of the cornea. Treatment 
is equally successful in newborn and in older patients. 

C. Meningitis: Branham, Mitchell and Brainin '** reported a case of 
gonococcic meningitis in a 16 year old girl cured by oral and intraspinal 
administration of sulfanilamide. She received 620 grains (40.18 Gm.) 
orally during eleven days and 105 cc. of a 1 per cent solution intra- 
spinally during four days. Marvin and Wilkinson '** reported recovery 


of an 18 year old boy from gonococcic meningitis which at first was diag- 


138. Slobozianu, H.: Die Behandlung der Ophthalmoblenorrhoe mit Ulirot 
Dermat. Wchnschr. 107:1089, 1938. 

139. Michie, A. M., and Webster, M. H.: Gonococcal Ophthalmia Treated 
with 2-(p-Aminobenzenesulphonamido) Pyridine, Lancet 2:373, 1938. 

140. Fernandez, L. J., and Fernandez, R. F.: Sulfanilamide in Gonorrheal 
Ophthalmia: Preliminary Report, Am. J. Ophth. 21:763, 1938; abstracted, J. A 
M. A. 111:873 (Aug. 27) 1938 

141. Newman, H. W.: Sulfanilamide in Gonorrheal Ophthalmia in Young 
Children, Texas State J. Med. 33:585, 1937 

142. Branham, S. E.; Mitchell, R. H., and Brainin, W.: Gonococcic Meningitis 
J. A. M. A. 110:1804 (May 28) 1938. 

143. Marvin, H. P., and Wilkinson, W. E.: Gonococcic Meningitis, J. A. M. A 
110:800 (March 12) 
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| as meningococcic meningitis and treated with 110,001 
m in four days. The patient was then given 0.324 Gn 
le three times a day. This therapy was begun seven da 
nset of symptoms and continued for twelve days, afte 
perature became normal. [our days later the fever retu 
lavs later sulfanilamide was again given, in the same amou 


ing continued for nine days. One month later the symptor 


the patient recovered completely after the further us¢ 
imide. 
The mortality of gonococcic meningitis with other forms 
is been reported to be about 45 per cent. 
t4 


1D). Rheumatism: Brulé, Hillemand and Vildé treated 


who had gonococcic rheumatism with sulfanilamide. In all 
symptoms subsided within two days. Two patients had 
when the drug was given again the disease subsided completel 
no other form of therapy had been successful. Bauer and ( 
stated that sulfanilamide is the most effective method of t1 
gsonococcic arthritis. 

I’. Urethritis: There are numerous reports in the literat 
treatment of this condition with sulfanilamide. Alyea, Dani 
ris *° treated 65 patients with acute gonococcic urethritis wit 


amide and obtained a cure in &6 per cent. In contrast 


Hsiung, 
for two days and 1.2 Gm. for two or three days, obtained thi 
Of 25 patients with acute infection 12 per cent 


results : \ 
8 per cent greatly improved, 36 per cent improved and 44 per 
proved. Of 16 patients with chronic infection 6 per cent 
19 per cent were greatly improved, 31 per cent were im] 
Harrison *** stated the opinion 


“the sulphonamid 


Tr? 
| 


per cent were unimproved. 
results are obtained when administration of 
is not started until after the third week of the infection. 


0 of 100 patients treated with sulfanilamide and prontosil s 


( Te 


144. Brulé, M.; Hillemand, P., and Vildé, I Deux cas de rl 
ue traités par la para-amino-phényl-sulfamid I] 1 
le Paris 53:1650, 1937; abstracted, J A. M 

145. Bauer, W., and Coggeshall, H. C.: Sulfanilamid 
e News Lett. 33:408, 1938. 

146. Alyea, E. P.; Daniel, W., and Harris, 
rhea and Its Complications, South M. J. 31:. 

147. Shih, H. E., and Hsiung, J. C.: Treatm« 
le, Chinese M. J. 53:455, 1938. 

Harrison, L. W.: When to Start Sulphonamide Treatment 
M. J. 2:90, 1938. 
Crean, T. F.: The Use of Prontosil in the Treatment 


2:895, 1937. 


“4 


] Sulfanilan 
305 1938 


. , 
nt ot Gonorrhea 


47 using 3.6 Gm. of this drug daily for two days, the: 


on the 


i Har- 


fanil- 
and 


+ (4m. 


owing 


cured, 
unim- 


ured, 






































JOURNAL OF DISEASES OF CHILDREN 





1146 AMERICAN 






prontosil). Reuter ?*’ used sulfanilamide in 40 cases of recent infection 
and obtained cures in 92.5 per cent. In treating 60 patients with chronic 
infection who had had various forms of therapy, he obtained recoveries 
in 88 per cent. Dees and Colston,'®? who treated 47 patients suffering 
from gonococcic infection of the urinary tract with sulfanilamide, 
reported the following results: Thirty-six patients were cured in fiy 
days; in 5 cases the subjective symptoms alone disappeared ; in 3 cases 
there was no response to sulfanilamide, and in 3 cases there was a relaps 
after an initial prompt response. In 2 of the latter there was subsequent 
cure with additional courses of the drug. The authors used 4.8 Gm. of 
sulfanilamide daily for two days, 3.6 Gm. for the next three days and 
2.4 Gm. for the following four to eight days. 

As gonorrheal urethritis is not a common disease of childhood, only 
f cures varies 


the reports just cited will be included here. The number « 
with different authors from about 50 to 95 per cent, the great majority 
reporting favorable results. It seems evident that all strains of the 
gonococcus are not equally susceptible to the drug. In many instances 
the failures were apparently due to insufficient doses or periods of 
treatment. No definite or optimal standard has yet been reached. Fur 
thermore, there is considerable confusion as to the time after onset oi 
the disease when sulfanilamide therapy should be started. It is felt by 
some investigators that the best results are obtained with chronic involve- 
ment and that treatment should not be started until after the third 
week of infection. This is especially emphasized in the reports from 
Germany, where uliron (dimethyldisulfanilamide) is most commonly 
used. German authors have expressed the belief that this compound has 
a more specific action on the gonococcus than sulfanilamide, but it 
apparently produces more severe toxic reactions. 

+. Pneumococcic Infections —Until recently these have been treated 
either symptomatically or with specific serum. The mortality for type | 
has been estimated as about 20 per cent, for type IIT about 25 per cent. 
for type III from 50 to 100 per cent and for group IV, which contains 
various types, from 5 to 35 per cent. The results obtained with serum 
have been favorable for type I, fairly favorable for type II and less 
favorable for type III. Certain types in group IV have responded well 
to serum therapy. As evident from these figures, infection with the 
type III pneumococcus carries with it a serious prognosis. 


t 


Besides the clinical reports on the use of sulfanilamide against 


pneumococcic infections there have been many reports of experimenta 





150. Reuter, F. A.: Use of Sulfanilamide in the Treatment of Gonorrhea, M 
Ann. District of Columbia 6:117, 1937. 

151. Dees, J. E., and Colston, J. A. C.: The Use of Sulfanilamide in G 
coccic Infections, J. A. M. A. 108:1855 (May 29) 1937. 
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-ork both in vitro and in animals. Maller produced pneu ccemia 
n mice with type III Pneumococcus. Specific antibacterial 1 it serum 
fered complete protection in the infected mice, while si ilamide 
fered no protection, and the use of both serum and sulfanilamide 
61.6 mg. in five days) gave results which were variable but in some 
experiments not as good as those obtained with serum alo in the 
other hand, it has been shown by Cooper and co-workers *°* that the lives 
of rats and mice can be prolonged and often saved by the dru ter sub- 
cutaneous or intrabronchial inoculation with the type III pneumococcus. 
Long and Bliss * found that sulfanilamide is bacteriostatic against pneu- 


mococci of types I, II and III in vitro, but it did not save 1 
intraperitoneally. Burgers *°* reported that the serum 
healthy or pneumococcus-infected animals receiving pront 
original prontosil), prontosil S (neoprontosil) or sulfanilat 
no stronger bactericidal effect than that of infected 
received no treatment. He was also unable to demonstt 
tericidal effect of the drug on pneumococc! of type I, I] 
rin vitro. Gross and Cooper '*’ reported a mortality ot 
rats infected with the type | pneumococcus when no treatm 
21 per cent with sulfanilamide, 20 per cent with specific 
and 14 per cent when serum and sulfanilamide were used 
time. ‘These same authors found sultanilamide highly eff 
the type II pneumococcus. Kreidler '°® reported that the 


drug against type I pneumococcic infections in rabbits wer 
Schmidt +°* found the drug highly effective against type X neumo- 
coccic infections in mice. 

(a) Meningitis. Reid and Dyke *** reported a cure it 


child suffering from pneumococcic meningitis. It was 


152. Miller, J. K.: Preliminary Report o1 

junction with Sulfanilamide in Type-III Pneum 

ict. 36:219, 1938. 

153. Cooper, F. B.; Gross, P., and Mellon, R 

lfonamide on Type III Pneumococcus Infection 

Med. 36:148, 1937. Gross, P., and Cooper, F 
mide in Experimental Type III Pt 


1937 


154. Biirgers: Chemotherapie der ‘ 
he med. Wchnschr. 68:672, 1937 
Gross, P., and Cooper, F. B.: S 


rapy in Type I Pneumococcus Infec 
36:535, 1937. 
Kreidler, W. A.: Treatment 11 
nilamide, Proc. Soc. Exper. Biol. & Med. 37:1: 
37. Schmidt, L. H.: Use of Sulfanilamide in 
imococcus Infections in Mice, Proc. Soc. Exper. Biol 
158. Reid, G. C. K., and Dyke, S. C.: Pneumococcal Meningit 


693: Recovery, Lancet 2:619, 1938. 
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of type I, II, IIIf or VII. Treatment in this instance was started six 
days after the onset ; it consisted of giving 1 Gm. of M & B 693 (sulfa. 
pyridine) and then 0.5 Gm. at four hour intervals for two days and at 
six hour intervals for eight days, a total of 22.5 Gm. being given. We 
recently treated a child suffering from type IV pneumococcic menin- 
gitis. With an O.8 per cent solution of sulfanilamide given intra- 
venously the first day and orally the following day, there was a rapid 
drop in fever, followed by complete recovery. Allan, Mayer and 
Williams *°° reported 3 cases, 1 each of type XIV, type XXIX and 
type XX, in all of which recovery occurred with use of the drug. 
Finland, Brown and Rauh?* reported 10 cases in which meningitis 
was treated with sulfanilamide, alone or with serum, with 6 recoveries. 
Query '*! successfully treated type VII pneumococcic meningitis with 
sulfanilamide and serum. In this case the concentration of sulfanil- 
amide in the blood was 23 mg. per hundred cubic centimeters and in 
the spinal fluid 16 mg. Martin 7°’ and Young 7° each reported 1 case 
of pneumococcic meningitis cured with sulfanilamide, 23 Gm. being 
administered in Young’s case. The recovery of a 10 year old girl with 
type I pneumococcic meningitis was reported by Tixier, Eck and Gros- 
siard.1°* Administration of sulfanilamide by mouth was the only medi- 
cation ; it was begun on the third day of illness. Caldwell and Byrne *® 
reported a case in which a 16 year old girl with meningitis was cured 
with prontosil soluble (neoprontosil) and prontosil tablets (form not 
specified). A 26 year old man with meningitis was reported as cured 
with prontosil (form not specified) by Latto.7°* Landon '® reported a 
case in which a 5 year old girl with meningitis was cured with admin 
istration of 10 cc. of prontosil soluble (neoprontosil) twice daily on 


159. Allan, W. B.; Mayer, S., and Williams, R.: Pneumococcus Meningitis with 


Recovery, Am. J. M. Sc. 196:99, 1938. 


160. Finland, M.; Brown, J., and Rauh, A.: Treatment of Pneumococcic 


Meningitis, New England J. Med. 218:1033, 1938. 
161. Query, R. Z.: Pneumococcus Type VII Meningitis, Treated with Sulf 
anilamide and Specific Serum, with Recovery, J. A. M. A. 111:1373 (Oct. 8) 1938 
162. Martin, R.: Meéningite cérébro-spinale a pneumocoque I guérie par le 
sulfamide (voie buccale), Presse méd. 46:599, 1938. 


163. Young, F.: Pneumococcal Meningitis Treated with Sulphanilamide: 


Recovery, Brit. M. J. 2:286, 1938. 
164. Tixier, L.; Eck, and Grossiard: Méningite cérébro-spinale a pneumocoqu 
I guérie par le sulfamide (voie buccale), Presse méd. 46:599, 1938. 


165. Caldwell, J. R.. and Byrne, P. S.: Recovery from Pneumococcal 


Meningitis, Brit. M. J. 1:1204, 1937. 

166. Latto, C.: Pneumococcal Meningitis Treated with Prontosil, Brit. M. J. 1: 
566, 1938. 

167. Landon, J.: Pneumococcal Meningitis Treated with Prontosil Solubli 
Brit. M. J. 1:844, 1938. 
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ur successive days. Millett *°* used prontosil (neoprontosil) intra- 
iuscularly and intrathecally in 20 cc. doses in a case of type III pneu- 
mococcic meningitis and septicemia. Although the patient died, the 
spinal fluid showed only a scant growth of organisms after treatment, 
while previously the growth had been profuse. The prontosil (neopron- 
tosil) did not cause any irritation to the central nervous system. 

In the experience of Neal,*® pneumococcic meningitis had been almost 
iniformly fatal for nearly twenty-seven years before she began the 
use of sulfanilamide. Neal and Appelbaum **® treated 33 patients with 
sulfanilamide, with 6 recoveries. In the cases in which recovery occurred 
the pneumococci were of types XX XI, XXIX, IV, XIII, VI and VII. 
\Vith type VI rabbit serum was also used and with type VII horse serum. 
In the fatal cases the organisms were of types I, III, V, VII, VIII, X, 
XIII, XVIII, XXIII and XXXI and of types numbered above XXXII. 

Neal has advised the use of sulfanilamide, prontosil (neoprontosil ) 
and specific serum, when available, with the dosage and methods of 
administration described in the sections on dosage and streptococcic 
meningitis. 

(b) Pneumonia. Heintzelman, Hadley and Mellon **° in their series 
if 19 cases of type III pneumococcic pneumonia treated 9 of the patients 
with sulfanilamide augmented in a few cases with prontosil (neopronto- 
sil). The mortality was 22 per cent. For the 10 patients not treated 
with the drug the mortality rate was 80 per cent. Another series of 33 
patients in the same locality was not treated with the drug. The mor- 
tality for the untreated patients of both series was 74 per cent. Millett *® 


reported 1 case of type III pneumonia cured with sulfanilamide. 
Louis '** treated with sulfanilamide 6 patients who had pneumonia of 


types I to III, complete recovery occurring in all. Gormly reported 
that in the treatment of pneumonia of type III or of an undetermined 
tvpe with sulfanilamide results were sometimes good and at other times 
disappointing. 

168. Millett, J.: The Intrathecal Use of Prontosil Soluble: Report of a Case 

Type III Pneumococcus Meningitis and Septicemia Treated with Prontosil 
Soluble, with Complete Autopsy Report, J. A. M. A. 109:2138 (D 25) 1937; 
Sulfanilamide, New York State J. Med. 37:1743, 1937. 

169. Neal and Appelbaum.*8 Appelbaum.74 Neal.76 

170. Heintzelman, J. H. L.; Hadley, P., and Mellon, R. R.: 
enzenesulphonamide in Type III Pneumococcus Pneumonia, Am 
759, 1937, 

171. Louis, D. J.:' Treatment of Pneumonias with Sulfanilamide, II! 
73:422, 1938. 

172. Footnote deleted. 

173. Gormly, C. F.: Nonspecific Measures in the Treatment of Pneumonia, 
hode Island M. J. 21:87, 1938. 
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Of the derivatives of sulfanilamide, sulfapyridine (2-[paraaminoben- 
zenesulfonamido]-pyridine), known by the trade names M & B 693 and 
dagenan is thought to be more effective than sulfanilamide. Althoug! 
this drug has been used in Europe for some time, its patent rights have 
only recently been purchased for the United States. Whitby ‘** foun 

this derivative to be more effective than sulfanilamide in protecting mice 
against pneumococcic infection. He found that against infection with 
types I, VII and VIII the protection was complete and that with types 
II, III] and V it was high. Encouraging results with compounds with a 
pyridine nucleus in rabbits which had streptococcic infections were 
reported by Kolmer and his associates.'*° Telling and Oliver '"® reported 
a case of massive pneumonia of type III with massive collapse, the 
patient recovering completely with 2-(paraaminophenylsulfonamido) 
pyridine (sulfapyridine). They also reported 1 case of type XI pneu- 
monia and hemolytic influenza and 1 of type I pneumonia, in both of 
which recovery took place with this drug. Evans and Gaisford' 

treated 100 patients who had pneumococcic pneumonia with M & B 693 
(sulfapyridine). There were 8 deaths, and empyema developed in 6 
In a control series of 100 patients not receiving the drug there 
In 37 treated patients the 


cases. 
were 27 deaths and 1 instance of empyema. 
temperature became normal within twenty-four hours and in 23 within 
forty-eight hours. This is in contrast to the control series, in which the 
temperature returned to normal in twenty-four hours in 16 cases and 
in forty-eight hours in 18. They also used the drug for 40 children 
and infants with bronchopneumonia, only 2 deaths occurring. Report 
of recovery of a critically ill patient with sulfapyridine was made by 
Christie.** Further information on this drug and the recommended 
dosage will be available only after further investigation. 

Sulfanilamide has not been as successful in the treatment of pneu- 
monia as it has been with some other diseases. Large doses are rec- 
ommended, with the use of specific serum when it is available. 

174. Whitby, L. E. H.: Chemotherapy of Pneumococcal and Other Infectio1 
with 2-(p-Aminobenzenesulphonamido) Pyridine, Lancet 1:1210, 1938 

175. Kolmer, J. A.; Brown, H.; Raiziss, G. W.; Rule, A. M., and Clemen 
A. W.: Chemotherapy of Experimental Streptococcic Infections of Rabbits wit! 
Special Reference to Pyridine Compounds and Prontosil Solution, J. Pharmacol 
& Exper. Therap. 61:253, 1937 

176. Telling, M., and Oliver, W. A.: 
with Massive Collapse, Treated with 2-(/-Aminobenzenesulphonamido) Pyridin: 
Lancet 1:1391, 1938. 

177. Evans, G. M., and Gaisford, W. F.: Treatment of Pneumonia wit 


Case of Massive Pneumonia, Type III 


1 


2-(p-Aminobenzenesulphonamido) Pyridine, Lancet 2:14, 1938. 


178. Christie, J. M.: Chemotherapy of Pneumonia, Lancet 2:281, 1938. 
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(c) Peritonitis. We have been able to find only 1 instance 
condition. In this case, which was reported by Sager and Raffel 
abdomen was opened, and cultures were made, but the organi 
not typed. Sulfanilamide was given orally, and recovery rccurred 
promptly. 

5. Infections of the Urinary Tract.—Sulfanilamide and 
derivatives are being widely used in the treatment of these infections. 


Helmholz °° found sulfanilamide to be effective against practically all 


urinary infections except those caused by Str. faecalis. According to this 


investigator the drug can be given in the acute stage of the infection. 
It is more effective in alkaline urine but acts in acid urine. He found 
it to be excreted in bactericidal quantities by kidneys severely 
damaged that the urea concentrations in the blood were between 75 
and 100 mg. per hundred cubic centimeters. Helmholz prescribed 10 
grains (0.65 Gm.) per 20 pounds (9.1 Kg.) of body weight with 30 
to 60 grains (1.94 to 3.88 Gm.) of sodium bicarbonate per day. The 
water intake should be slightly decreased. Barr **® treated pyelitis of 
pregnancy successfully with sulfanilamide in 64 cases and found it 
more effective than prontosil soluble (neoprontosil). In 2 cases 
Albright, Dienes and Sulkowitch **! obtained periods of temporary cure 
of pyelitis due to Haemophilus influenzae with sulfanilamide given by 
mouth. Cultures of the urine later again became positive. All other 
forms of therapy had not given even temporary relief. Kenny and his 
co-workers **? reported 46 cases of infection of the urinary tract with 
Bacillus coli in which the symptoms subsided within two to five days 
after the use of sulfanilamide. However, they found that not all strains 
ot B. coli were equally susceptible to sulfanilamide. It is well to keep 
in mind that urinary infections are in many cases secondary to urinary 
stasis caused by some anatomic anomaly or other abnormality in the 
tract. As has been pointed out by Brennemann,'** the indiscriminate 
use of sulfanilamide may be dangerous. Without further investigation 
as to the cause of the infection, sterile urine may give a false sense of 


179. Sager, W. W., and Raffel, W.: Case of Pneumococcal Peritonitis Treated 
with Prontylin, M. Ann. District of Columbia 7:99, 1938. 
180. Barr, A. G.: Sulfanilamide in the Treatment of Pyelitis of Pregnancy, 
G'asgow M. J. 12:18, 1938. 
181. Albright, F.; Dienes, L., and Sulkowitch, H.: Pyelonephritis with Nephro- 
Icinosis, J. A. M. A. 110:357 (Jan. 29) 1938. 
182. Kenny, M.; Johnston, F. D.; von Haebler, T., and Mil 
\minobenzenesulphonamide in Treatment of Bacterium Coli Infe 
rinary Tract, with a Note on the Two-Plate Bacterial Count, Lat 
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183. Brennemann, J.: Personal communication to the authors. 
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security which leads to serious harm. Intravenous pyelograms and 
roentgen studies are still indispensable aids in the treatment of urinary 
diseases. 

Sulfanilamide is apparently superior to other drugs in its effect on 
most infections of the urinary tract, especially those due to B. coli, 
Bacillus aerogenes, Bacillus proteus, Bacillus typhosus or paratyph 
sus,'** some staphylococci or streptococci, except Str. faecalis, beta 
hemolytic streptococci of Lancefield group D and the small members of 
group G.1*° The acute symptoms, such as fever and pain, often dis- 
appear within twenty-four hours, and the urine may be free of pus in 
forty-eight hours. 

6. Undulant Fever (Infection with Brucella Abortus, Brucellosis, 
Bang’s Disease ).—Chinn '*° found sulfanilamide bactericidal in vitro in 
dilutions of 1 to 1,000 and bacteriostatic in dilutions of 1 to 10,000 
for both Br. abortus and Brucella suis. Recent reports indicate that 
sulfanilamide is of great therapeutic value in undulant fever. Welch, 
Wentworth and Mickle ‘**? demonstrated marked stimulation of the 
phagocytic activity of the white blood cells for Brucella when sulf- 
anilamide was used. They stated the belief that since sulfanilamide- 
treated normal persons and persons infected with other organisms fail 
to show any change in opsonocytophagic activity for Brucella organisms, 
the use of this drug in suspected cases of brucellosis should be helpful 
diagnostically. The effect of the drug is apparently indirect, as it does 
not have to be present in the blood stream when phagocytosis is demon- 
strated. The authors expressed the opinion that it acts through stimula- 
tion of the defense mechanism of the infected person, producing specific 
opsonins and thus effecting neutralization of the endotoxic, or aggres 
sive, substance, this process finally resulting in phagocytosis. 

Welch and his associates *** reported 5 cases of undulant fever in 
adults successfully treated with sulfanilamide (60 to 120 grains [3.88 
to 7.78 Gm.] per day). Berger and Schnetz 1*° reported 1 case in which 
this disease was treated successfully with 3 tablets of prontosil (th 


original prontosil) given daily and an intramuscular injection of prontos!! 





184. Barer, M.: Typhoid Bacilluria Treated with Sulfanilamide, Lancet 2: 


946, 1937. 

185. Bliss, E. A., and Long, P. H.: Failure of Para-Aminobenzenesulfonamid: 
Therapy in Urinary Tract Infections Due to Group D (Lancefield) Beta Hemolytic 
Streptococci, New England J. Med. 217:18, 1937. 

186. Chinn, B. D.: In Vitro and in Vivo Effect of Sulfanilamide on B. Abortus 
and B. Suis, Proc. Soc. Exper. Biol. & Med. 38:732, 1938. 

187. Welch, H.; Wentworth, J., and Mickle, F.: Use of Sulfanilamide in the 
Diagnosis and Treatment of Brucellosis, J. A. M. A. 111:226 (July 17) 1938. 

188. Berger, W., and Schnetz, H.: Ein Behandlungserfolg bei Morbus Bang mit 
Prontosil, Med. Klin. 33:594, 1937. 
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neoprontosil) three times a week. Traut and Logan treated 2 
patients with 30 to 40 grains (1.94 to 2.59 Gm.) of sulfanilamide daily 
with disappearance of fever within forty-eight hours. Stern and 
Blake ?°° treated 3 patients successfully with sulfanilamide. In 1 case 
the symptoms and fever disappeared within thirty-six hours after the 
use of 105 grains (6.79 Gm.) of sulfanilamide. In the other 2 cases the 
fever subsided in four days with a dosage of 20 to 80 grains (1.29 
to 5.17 Gm.) daily. This treatment was continued for one week, after 
which the patients were completely recovered. Kato and Lane?’ 
reported a cure with sulfanilamide therapy, after two relapses, in a child 
of 6 years. Ahringsmann ?*? treated 1 patient successfully with prontosil 
tablets (the original prontosil). Blumgart *°* reported 1 adult case in 
which the patient was cured with daily doses of 25 to 90 grains (1.62 
to 5.82 Gm.) of sulfanilamide and collected 13 cases in the literature in 
which cure had been obtained with the drug or its derivatives. Several 
other cases have been reported in which recovery followed treatment 
with sulfanilamide, neoprontosil or both. 

These drugs are apparently not effective in all cases. O'Reilly 
had a failure with sulfanilamide in 1 case. Dalrymple-Champneys *%° 
had good results in only 10 of 17 cases with sulfanilamide and 2 of 15 
cases with prontosil (probably the original prontosil). In 1 case in 
which he used prontosil soluble (neoprontosil) alone th sult was 
good. In 2 cases both sulfanilamide and prontosil soluble were used, 
with a good result in 1 case but no effect in the other. It is, however, 


worth a thorough trial. 


7. Influenzal Meningitis —This infection has practically 100 per cent 





mortality. The use of serum has been followed by cure in only isolated 
cases. In most of these the patients have been adults. Folsom and 
Gerchow *** reported a case of influenzal meningitis in a 10 vear old 
boy treated successfully with sulfanilamide and prontosil solution (neo- 

189. Traut, E. F., and Logan, C. E.: Undulant Fever Treated with Sulfanil- 
amide, J. A. M. A. 111:1092 (Sept. 17) 1938. 

190. Stern, R. L., and Blake, K. W.: Undulant Fever: Its Treatment with 
Sulfanilamide, J. A. M. A. 110:1550, (May 7) 1938 

191. Kato, D., and Lane, C. R.: Brucella Abortus Infection, ] et 2:77, 
1937. 

192. Ahringsmann, H.: Heilung der Bangschen Krankheit du Prontosil, 


Munchen. med. Wchnschr. 84:1778, 1937. 
193. Blumgart, H. L.: Sulfanilamide in Undulant Fever, J. A. M. A. 111: 
521 (Aug. 6) 1938. 


194. O’Reilly, T. J.:  Undulant Fever in a Sanatorium, Lancet 2:430, 1938 

195. Dalrymple-Champneys, W.: The Prontosil Group in Br. Abortus Infec- 
ms, Brit. M. J. 2:471, 1938. 

196. Folsom, T. G., and Gerchow, K. E.: Iufluenzal Meningitis ited with 


sulfanilamide, West Virginia M. J. 34:254, 1938 
















1154 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


prontosil). Two patients with meningitis due to Friedlander’s bacillus 


who were treated in the same manner died. Jones *” reported 6 children 
suffering from this disease; the only child who received sulfanilamide 
was the only one who recovered. In this case 14 tablet was given twice 
a day from the second day of illness. Teggart *** reported 1 recovery 
following the use of soluseptasine (disodium p- [y-phenylpropylamino |- 
benzenesulfonamide-a-y-disulfonate). Young and Moore?’ reported 1 
recovery following treatment with anti-influenza serum and _ sulfanil- 
amide. Taylor’s *°° patient, a boy of 4+ years treated orally and intra- 
thecally with sulfanilamide, intramuscularly with prontosil (neoprontosil ) 
and with serum, died. A patient reported on by Appelbaum ** died. Of 
18 patients treated by Neal*® with sulfanilamide, prontosil (neo- 
prontosil) and influenza serum, only 2 recovered. Of 5 patients reported 
on in a symposium on sulfanilamide, none recovered.*°! Povitsky °° 
injected intraperitoneally into mice H. influenzae isolated from patients 
with meningitis and was able to protect from 4 to 6 of each series of 
6 animals by the use of prontosil (neoprontosil) in combination with 
influenza serum. Neither alone offered any protection. 

There is no evidence as yet that sulfanilamide is of value in the 
treatment of influenzal meningitis. Because of the high mortality of this 
disease, however, the drug should be given a thorough trial together 
with anti-influenza serum. 

8. Staphylococcic Infections —Results of chemotherapeutic treat- 
ment of staphylococcic infections have not been satisfactory. Marcus,?°° 
using sulfanilamide in doses of 1.5 to 2 Gm. daily for 62 patients, found 
it to be of no value against multiple lesions, such .as impetigo, sycosis 
barbae, pustulous acne and multiple boils. But he found the drug to be 
effective when the infection was localized, as with a solitary boil or a 
furuncle of the nose. He observed that if the drug was given early, 
before necrosis occurred, boils, furuncles and whitlows usually healed 
in about three days and carbuncles in seven to ten days. Killmer and 


197. Jones, H. W E.: H. Influenzae Meningitis, Brit. M. J. 2:797, 1937. 
198. Teggart, B.: Influenzal Meningitis Treated with Soluseptasine and Lumbar 
Puncture: Recovery, Brit. M. J. 1:1365, 1938. 

199. Young, R. H., and Moore, C.: Influenzal Meningitis Treated with Anti- 
Influenzal Serum and Sulfanilamide, Arch. Pediat. 55:282, 1938. 

200. Taylor, H.: Treatment of a Case of Influenzal Meningitis with Immune 
Serum and Sulfanilamide, Asch. Pediat. 55:131, 1938. 

201. Symposium on Sulfanilamide Therapy, J. Pediat. 11:157, 1937. 

202. Povitzky, O. R.: Immune Serum and Prontosil: Combined Treatment 
for Protection of the Mouse Against Fatal Dose of Haemophilus Influenzae 
Meningitis—Preliminary Report, New York State J. Med. 37:1748, 1937. 

203. Marcus, M.: Sulphanilamide in Staphylococcal Skin Infections, Brit. M. 
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Nehrkorn 7° treated nearly 50 patients who had infection 
nes, joints and other regions with 3 to 6 tablets of uliro: 
disulfanilamide) daily and with a 5 per cent salve of uli 

locally. They found that the effect of the drug was 
staphylococcie infections but not as certain as that of pront 
not stated) in streptococcic infection. Six patients with sta 
streptococcic ureterocystitis treated by Ajamil *°° showed 
but the urine did not become sterile in every case. Buskir} 
old patient, suffering from staphylococcic osteomyelitis of 
septicemia, did not respond to prontosil (neoprontosil) and 
ide. Durr *°* also experienced failure with sulfanilamide i1 
abscess of the lung with effusion and staphylococcic septicet 
and Pacella *°* reported staphylococcic meningitis in a 17 
who recovered after intrathecal treatment with sulfanilamid 
days and oral administration of 10 Gm. of sulfanilamide 
period of twenty-seven days. The spinal fluid culture was 
the eleventh day. One patient with staphylococcic meningiti 
died, as did a patient with Stay 


96 


Folsom and Gerchow ! 


aureus meningitis reported by Appelbaum.** Fenton and 


reported the recovery of a 35 year old patient from St 
septicemia after treatment with M & B 693 (sulfapyridine 
The experimental work of Mellon, Shinn and McB: 
treating hemolytic Staph. aureus infections in mice 
disulfanilamide (sulfanilylsulfanilamide) was superior 
dimethyldisulfanilamide (D 373 Winthrop was used in 


ments) or sulfanilamide. However, their results in get 


poor. They used disulfanilamide (sulfanilylsulfanilamide 


(dimethyldisulfanilamide) in 4 cases of chronic staphylococci 


litis and the former in 1 case of acute staphylococcic art! 
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36:60, 1938. 
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\f. News Rock Island County 1:12, 1938 
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M. A. 110:508 (Feb. 12) 1938. 

209. Fenton, W. J., and Hodgkiss, F.: Staphylococcal Septi 
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Staphylococcus Infections with Sulfonamide Compounds, Proc. S 


Med. 37:563, 1937. 
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poor results. The work of De and Basu?! on mice infected with 
Staph. aureus was more promising. Treatment with staphylococcus 
antitoxin and antibacterial serum prolonged the life of 4 of 12 mice and 
protected 3 from death. Treatment with sulfanilamide prolonged the 
lives of 10 of 12 and protected 4 from death. A combination of both 
forms of treatment saved the lives of all the infected mice. By repeated 
doses of sulfanilamide Parish *'* was able to protect mice infected with 
virulent strains of staphylococci. He also found that the staphylococci 
persisted longer in the tissues of protected animals than streptococci 
and often gave rise to abscesses in the liver or spleen. 

So far the reports on the use of sulfanilamide against staphylococcic 
infections have not been encouraging. Its use in large doses with 
staphylococcus toxoid or antitoxin in cases of severe infection should be 
given further trial. 

9. Abscess of the Brain.—Sulfanilamide and neoprontosil have been 
used in the treatment of several patients who had abscess of the brain. 
Bucy *!* reported the case of a 4 year old girl who recovered with the 
use of sulfanilamide even after the meninges had been markedly soiled 
with hemolytic streptococcic pus from the abscess at the time of opera- 
tion. Appelbaum ** and Neal ** each reported recovery in a patient with 
abscess of the brain due to hemolytic streptococcic infection. Neal“ 
also reported failure in treating 4+ patients with abscess of the brain; 
the infections were due, respectively, to a hemolytic streptococcus, B. 
influenzae, Staph. aureus and a mixture of organisms. Flake and 
Carey *° reported on a 7 year old patient with mastoiditis and a large 
perisinal abscess with cultures positive for hemolytic streptococci who 
recovered when treated with sulfanilamide, prontosil soluble (neo- 
prontosil) and surgical intervention. The successful treatment with 
prontosil (form not specified) and sulfanilamide of 2 patients with 
abscess of the brain was reported by Rowe.*'* One infection was pneu- 
mococcic and the other due to Friedlander’s bacillus. Sulfanilamide 1s 
not regarded as effective against the latter type of infection. Both 
patients also had surgical therapy. Mellon and Bambas *’* also reported 

211. De, S. P., and Basu, U. P.: Synergy in Experimental Chemotherapy of 
Staphylococcal Infections, Brit. M. J. 2:564, 1938. 

212. Parish, H. J., in discussion on Staphylococcal Infections in Man, Brit. 
MM. JQess0,01937. 

213. Bucy, P.: Sulfanilamide in the Treatment of Brain Abscess and Pre 
vention of Meningitis, J. A. M. A. 111:1639 (Oct. 29) 1938. 

214. Rowe, S. N.: Use of Sulfanilamide in the Treatment of Brain Abscess, 
Ann, Surg. 107:620, 1938. 

215. Mellon, R. R., and Bambas, L. L.: Bacteriostatic Effect of Sulfanilamide 
in the Spinal Fluid of Convalescent Cases of Streptococcal Meningitis, Proc. Soc 
Exper. Biol. & Med. 36:682, 1937. 
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the recovery, on treatment with sulfanilamide and prontosil (neopron- 
tosil), of a patient with an abscess of the brain from which the type V 
pneumococcus was cultured. 

10. Malaria—Both favorable and unfavorable reports are to 
found concerning the value of sulfanilamide in the treatment of malaria. 
In experimental malaria in monkeys inoculated with Plasmodium 
knowlesi, Coggeshall ?*® found that sulfanilamide was effective prophy- 
lactically and therapeutically. It had no effect, however, in avian 
malaria. Hill and Goodwin *"* reported 7 cases in which Plasmodium 
vivax malaria and 93 cases in which the Plasmodium falciparum type 
was cured with 10 cc. of prontosil (ne yprontosil ) given every twelve 
hours for four doses. There were no relapses. Two of the patients 
became reinfected but again responded to prontosil (neoprontosil). 
Van der Wielen *** reported that in 2 patients who were receiving 
quartan malaria treatment for dementia paralytica the organisms dis- 
appeared from the blood and the malarial signs stopped after the admin- 
istration of sulfanilamide. However, in 2 cases of tertian malaria 
resulting from mosquito bites and treated with the same drug he met 
with no success. Diaz de Leon,”!® on the other hand, reported 15 cases 
in which tertian malaria was treated with complete success with rubiazol 
(the original prontosil). He gave 2 tablets three times a day for four 
or five days and then 1 tablet three times a day. Fourteen of the patients 
had no further attacks. In 1 case a further attack was controlled by 
additional use of the drug. Faget, Palmer and Sherwood **° and 
Mitchell ?° found sulfanilamide and prontosil soluble (neoprontosil) of 
no benefit in the treatment of malaria. 

11. Trachoma.—The use of sulfanilamide in the treatment of 
trachoma holds considerable promise, if future reports bear out the 
results of present studies. In a recent excellent article Loe *** reported 
his results in 140 patients with trachoma treated daily with 0.02 Gm. of 
sulfanilamide per pound of body weight for ten days and then with 
0.016 Gm. per pound for fourteen days. His patients showed marked 


216. Coggeshall, L. T.: Prophylactic and Therapeutic Effect of Sulfonamide 


Compounds in Experimental Malaria, Proc. Soc. Exper. Biol. & Med. 38:768, 
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rapid improvement and cure. In the discussion of Loe’s paper Gradle 
mentioned the good results he obtained in 25 cases. 

12. Gas Gangrene.—Infections causing gas gangrene are becoming 
less uncommon because of the more frequent occurrence of crushing 
wounds and lacerations due to traffic and industrial accidents. Mitchell, 
3ryant and Chapman *”* in a recent review of the morbidity and mor- 
tality of gas gangrene in the state of New York, exclusive of New York 
city, reported that 208 patients had been hospitalized between 1932 and 
1936. They stated the opinion that the diagnosis was certain in 135 
cases. Infection by the group of spore-bearing bacteria causing this 







condition is probably as frequent as tetanus. The best treatment has 
included the use of polyvalent antitoxin, surgical débridement, irrigation 
of the wound with dilute solution of sodium hypochlorite and roentgen 
therapy. Recently Bohlman *** reported on 3 patients (15, 21 and 42 
years of age) with gas gangrene infection who had received 10,000 units 
of combined bacillary antitoxin which, however, had failed to prevent 
the development of the infection. All 3 patients were given sulfanil- 
amide and recovered. The mortality with serum therapy is usually 
53 per cent. He suggested that this drug may be specific for the gas 
bacillus or may act by checking symbiotic growth with the streptococcus. 
Kennedy ?*4 reported 1 case of gas gangrene successfully treated with 












serum, sulfanilamide, blood transfusions, roentgen therapy and surgical 
intervention. It is difficult to determine which treatment was responsible 
for the cure in this case. The work of Spray **° indicates that the action 







of prontosil (neoprontosil), sulfanilamide and disulfanilamide (sulf- 
anilylsulfanilamide) is selective against certain species of the anaerobic 
spore-bearing bacteria, notably Clostridium tetani, Clostridium lento- 
putrescens, Clostridium novyi, Clostridium septicum and Clostridium 
histolyticum. On the contrary, Clostridium welchii and the intensely 
proteolytic types, such as Clostridium sporogenes and Clostridium 









bifermentans as well as toxic Clostridium botulinum type A, are scarcely 
affected, at least by any concentration tolerated by human beings. He 






found that the bacteriostatic activity of the compounds increases progres- 
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sively in the order of prontosil (neoprontosil), sulfanilamid 


inilamide (sulfanilylsulfanilamide ). In view of Bohlman’s 
3 cases mentioned, Spray suggested that there is possibly si 


herapeutic activity of the drug other than direct bacteriost 


By using sulfanilamide Long and Bliss **° were able to 
infected intraperitoneally with Cl. welchii. 

13. Chancroid (Ducrey’s Bacillus ).—IKornblith, Jacoby 
erad **7 reported a series of 45 cases of chancroid diagn 
clinical signs and confirmed by positive smears for Ducrey 
as by positive cutaneous reactions with the Ducrey antigen 
varied between an ulcer the size of a dime and ulceration 
olans. 
ment consisted of giving 80 grains (5.18 Gm.) of sulfanila: 
the first five days and 40 grains (2.59 Gm.) for an additior 
\ll lesions treated in this fashion healed promptly by the e1 
weeks, with no recurrences. 
hancroid treated with injections of prontosil soluble 


5 per cent solution, and with sulfanilamide given by moutl 


Batchelor 


reported 10 cases in which the patients were rapidly cured 


healing occurred in from five to ten days. 


patients with bubo, some with a concomitant chancroid 
were treated by Hutchison.*°° 


anilamide was fifteen and one-half days, as compared with 
one-half days for patients treated with “Dmelcos” vaccine 


suspension of Ducrey bacilli) or local applications. 
Sulfanilamide is proving to be the best therapeutic agent 


s 


ment of chancroid. 


14. Venereal Lymphogranuloma.—This disease has bee: 


The recent reports of sulfanilat 
Of Shropshear’s **! 9 patients witl 

226. Long, P. H., and Bliss, E. A 
linical Use of Sulphanilamide in the Treatment of Certain Inf 

A.J. Bb2457, 1937. 

227. Kornblith, B. A.; Jacoby, A., and Wishengrad, M 
hancroid with Sulfanilamide, J. A. M. A. 111:523 (Aug. 6) 1938 

228. Hanschell, H. M.: 
S86, 1938. 

229. Batchelor, R. C. L., and Lees, R.: Treatment of Chanc1 
nilamide, Brit. M. J. 1:1100, 1938. 

230. Hutchison, A.: 
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Observati 
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Treatment of Bubo with Sulphanilamide, 


231. Shropshear, G.: Sulfanilamide in the 


tum Caused by Lymphogranuloma Venereum, Illinois M. J. 74:15 
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the rectum caused by lymphogranuloma venereum, 8 were given 30 grains 
(1.8 Gm.) of sulfanilamide daily for fifteen days and 1, the same total 
over twenty-three days. This was repeated after a rest of seven to ten 
days. The total dose ranged between 54 and 108 Gm. There was 
gradual to rapid response in all 9 cases. In 3 males with inguinal adenitis 
and in 1 female with chronic vulvar ulcers improvement occurred but 
not a complete cure. Kubitski*!* reported good results in 2 cases of 
venereal lymphogranuloma with the use of prontosil (neoprontosil) and 
prontosil tablets (the original prontosil). Phylactos *** reported a cure 
with intramuscular injection of prontosil (the original prontosil). 
Levaditi *** found sulfanilamide effective in preventing and curing the 
infection produced by inoculating guinea pigs with the virus of venereal 
lymphogranuloma, while Bar *** found that the drug retarded the course 
of the disease but cure was exceptional in experimentally infected mice. 

Sulfanilamide should be given a thorough trial in cases of lympho- 
granuloma venereum. 

15. Miscellaneous Infections.-—Erythema Multiforme and Erythema 
Nodosum: Szentkiralyi**° found sulfanilamide effective in these 
conditions. 

Actinomycosis: Walker *°* reported the cure of 1 patient with actino- 
mycosis, 1 Gm. of sulfaniiamide being given three times a day for seven 
days and again for five days after a ten day interval. Poulton ** 
reported that sulfanilamide cured abdominal actinomycosis in 1 case. 

Although there has been insufficient clinical trial in cases of actino- 
mycosis, sulfanilamide holds promise of being the best therapeutic agent 
thus far available. 

Typhoid and Paratyphoid Infections: There is much need of further 
clinical study on the effects of sulfanilamide therapy. A few isolated 
reports have appeared in the literature, but these are too few for one to 
judge from them. Barer *** reported a cure with sulfanilamide in 1 case 
of persistent typhoid bacilluria and pyelitis. Bazin **® successfully 


232. Phylactos: Sun un cas de maladie de Nicolas-Fevre, guérie par le 4-suifon 


amide-2,4-diaminoazobenzol, Presse méd. 46:1153, 1938. 

233. Levaditi, (C.: Chimiothérapie de la lymphogranulomatose inguinal 
expérimentale, Compt. rend. Soc. de biol. 128:138, 1938. 

234. Bar, F.: Chemotherapeutische Versuche bei der experimentellen Infektion 
der Maus mit Lymphogranuloma inguinale, Klin. Wehnschr. 17:588, 1938. 

235. Szentkiralyi, Z.: Treatment of Erythema Exudativum (Multiforme) and 
Erythema Nodosum with Deseptyl (Sulfanilamide), Orvosi hetil. 81:794, 1937 

236. Walker, O.: Sulphanilamide in the Treatment of Actinomycosis, Lancet 
1:1219, 1938. 

237. Poulton, E. P., in discussion on Treatment of Bacterial Diseases wit! 
Sulphanilamide and Its Congeners, Brit. M. J. 2:929, 1937. 
238. Footnote deleted. 
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treated with sulfanilamide a carrier of paratyphoid organisms. There 
was heavy infection of the hepatic bile, as demonstrated by culture of 


paratyphoid bacilli after cholecystectomy. In mice experimentally 


infected with typhoid and _ paratyphoid organisms Buttle and 
co-workers 74° found sulfanilamide to be effective. 

subonic Plague (Bacillus Pestis, Oriental Plague): Carman ?*% 
treated 6 patients who had bubonic plague with prontosil (neoprontosil). 
Three of these recovered. Nine controls seen at the same time 
died. Carman used 2.5 to 5 cc. of prontosil twice daily. 

Pemphigus: Up to the present the treatment has been thoroughly 
unsatisfactory, and the prognosis has usually been hopeless. Caro **! 
reported 2 cases; in 1 a diabetic patient treated with 0.3 Gm. of sulfanil- 
amide four times a day showed marked improvement over one month; 
the other patient was given 0.6 Gm. of sulfanilamide six times a day, 
15 grains (0.97 Gm.) of sodium bicarbonate being administered with 
each dose. The dose of sulfanilamide was reduced to 0.3 Gm., given 
five times a day. At the end of the first week there were no new lesions, 
and the old lesions were rapidly healing at the time of the report 

Lain and Lamb **? reported 1 case of a pemphigoid eruption from 
which the patient spectacularly recovered after sulfanilamide therapy. 

Lupus Erythematosus: Linser *** reported on 3 patients successfully 
treated with prontosil (the original prontosil). Of 5 patients treated 
by Ingels *4* with sulfanilamide there was complete clearing in 2 and 
improvement in the other 3. 

Chronic Ulcerative Colitis: Bannick, Brown and Foster ** treated 
9 patients with this condition and obtained improvement, \ 
marked and rapid, in all of them. Both neoprontosil, in 5 grain tablets 
or in capsules, and sulfanilamide were used orally. As yet far too few 
reports are available for one to estimate the value of these drugs against 
colitis. 

239. Bazin, A. T.: A  Paratyphoid B Carrier Successfully Tr 
Sulphanilamide, Canad. M. A. J. 38:559, 1938. 

240. Buttle, G. A. H.; Parish, H. J.; McLeod, M., and Stephens 
Chemotherapy-of Typhoid and Some Other Non-Streptococcal Infecti 
Lancet 1:681, 1937. 

240a. Carman, J. A.: Prontosil in the Treatment of Oriental P! 

\frican M. J. 14:362, 1938. 

241. Caro, M. R.: Pemphigus: Treatment with Sulfanilamide ; 
Report, Arch. Dermat. & Syph. 37:196 (Feb.) 1938. 

242. Lain, E. S., and Lamb, J. H.: Treatment of Pemphigoid Erupt 
Sulfanilamide: Report of a Case, Arch. Dermat. & Syph. 37:840 (M 


11 
ai 


243. Linser, K.: Heilung von Lupus erythematodes durch Prontosilbé 
Dermat. Wchnschr. 106:342, 1938. 

244, Ingels, A. E.: Lupus Erythematosus Treated with Sulfanilam 
Dermat. & Syph. 37:879 (May) 1938. 
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Osteomyelitis : 
expected with infections of bones because of the decreased blood supply 
and fluid content of these tissues. Weidekamp,?*° however, treated 
64 patients who had osteomyelitis, usually with a mixed infection, and 
tuberculosis with prontosil (the original prontosil) given orally and 
obtained marked improvement in 26. Good results were reported by 
Smith,®® who treated 2 patients with hemolytic streptococcic arthritis of 
the hip joint with prontosil soluble (neoprontosil) and sulfanilamide. 
Shapiro and Morris *** treated pneumococcic osteomyelitis and poly- 
arthritis secondary to scorbutic hemorrhages in a 9 month old infant; 
they used pneumococcus serum and sulfanilamide, with recovery of the 
patient. 

Other Infections: There are a few reports on the satisfactory results 
obtained with sulfanilamide and its derivatives in cases of pyephlebitis 
and abscess of the liver as well as of peritonitis as a complicating 
appendicitis. 

Canine distemper, a virus disease, has been successfully treated by 
Marcus and Necheles *** with sulfanilamide or prontosil (neoprontosil ) 
and by Larsen *4° with sodium sulfanilylsulfanilate (N’-1[phenyl-4- 
sodium sulfonate]-paraaminobenzenesulfonamide). The dosage ot 
sulfanilamide was 0.33 Gm. given orally three times a day and 100 ce. 
of al per cent solution given subcutaneously twice a day; 1 cc. of neo- 
prontosil per kilogram was given twice a day. The dose of sodium 
sulfanilylsulfanilate was 15 grains (0.96 Gm.) given daily for three 
days. Dochez and Slanetz**° used the latter drug prophylactically 
against canine distemper with success. However, Plummer, Mitchell 
and Walker **! were unable to protect or successfully treat ferrets 


infected with distemper virus. 








EFFECT SULFANILAMIDE 






PROPHYLACTIC OF 





So far no convincing evidence has been presented that sulfanilamide 
has a prophylactic value in preventing diseases or infections in human 
245. Weidekamp, M.: Zur Behandlung der mischinfizierten Knochentuberkulose 
und der Osteomyelitis mit Prontosil, Deutsche med. Wehnschr. 64:854, 1938. 

246. Footnote deleted. 

247. Shapiro, E., and Morris, M.: Scorbutic Subperiosteal Hemorrhage Com- 
plicated by Osteomyelitis and Pyoarthrosis, Arch. Pediat. 55:465, 1938. 

248. Marcus, P. M., and Necheles, H.: Treatment of Spontaneous Canine 
Distemper with Sulfanilamide, Proc. Soc. Exper. Biol. & Med. 38:385, 1938. 

249. Larsen, C. E.: Sodium Sulfanilyl Sulfanilate in Canine Distemper, 
J. Am. Vet. M. A. 46:197, 1938. 

250. Dochez, A. R., and Slanetz, C. A.: Treatment of Canine Distemper with 
a Chemotherapeutic Agent, Sodium Sulfanilyl Sulfanilate, Science 87:142, 1938. 

251. Plummer, P. J. G.; Mitchell, C. A., and Walker, R. V. L.: Experiments 
with Sodium Sulfanilyl Sulfanilate, Canad. J. Comp. Med. 2:139, 1938. 





As rapid or as good therapeutic results cannot be 
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During an epidemic of infections of the throat, Smitl 
sulfanilamide and parabenzylaminobenzenesulfonamide of 1 
lactic value, although they were effective after the infection was 
Similarly, it has been used with little or no proved success in pri 
obstetric infections, scarlet fever and meningitis. 
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rheumatic fever, infectious and rheumatoid arthritis, 

tuberculosis, Hodgkin’s disease, periarteritis nodosa, thromboang 
obliterans, infected pulmonary embolus, poliomyelitis, trichini: 
Friedlander’s 
bacillary dysentery and certain virus diseases of both hun 
Rheumatic Fever—Swifth, Moen and Hirst *** treated 8 sel 
well controlled patients who had rheumatic 
fanilamide had little if any detectable beneficial effect o 
of the disease, once the condition was well established. 


effects of the drug intensified the rheumatic manifestatior 


prophylactic point of view is also of interest, although his series 
Because of the well known frequence with which recrudes 
rheumatic fever follow infections of the upper respiratory 

prophylactic effect of sulfanilamide was studied. 
rheumatic fever who had infections of the upper respiratory 
material from whose throats yielded hemolytic streptococci 
were given the drug. Six similar patients observed as cont: 
given acetylsalicylic acid instead. Two patients of each 

recrudescences of rheumatic fever, and 1 of each group di 
course of the throat infections was similar in the two groups 
receiving acetylsalicylic acid were the more comfortable. 
with sulfanilamide 2 patients suffering from active chorea a1 
acute rheumatic fever, obtaining no favorable results. 
Massell and Jones *** reported no beneficial effect of sulfanil 


28 cases of rheumatic fever, in 7 of which chorea was present 


252. Swift, H. F.; Moen, J. K., and Hirst, G. K.: 
de in Rheumatic Fever, J. A. M. A. 110:426 (Feb. 5) 1938. 
253. Massell, B. F.: 
New England J. Med. 216:487, 1937. 
254. Massell, B. F., and Jones, T. 
ever and Chorea, New England | 


Prontylin in ] 


Effect of Sulfanilamide 


. 218:876, 1938 





1itis 
pert- 
icillus, 
‘ings 
| and 
that 


urse 


small. 
es of 
the 
with 
and 
ulture 
were 
had 


reated 
vith 
paper 
le in 
lam- 


Fe ver, 


imatic 









1164 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


Tuberculosts—Rich and Follis *°* found that in guinea pigs with 
experimental tuberculosis treated with sulfanilamide the macroscopic 
and microscopic evidence of the disease was significantly less than in 
the untreated controls. Smithburn *°° found the drug ineffective in 
experimental tuberculosis. Marcou,**? although he found the sulfon- 
amides to have no effect on infections with Koch’s bacillus, recommended 
its use against mixed suppurative infections which are tuberculous as 
well as streptococcic and staphylococcic. Weidekamp ***° found that in 
64 cases of mixed infections with tuberculosis of the bone prontosil 
tablets (the original prontosil) were of value. 

Trichiniasis—McCoy *** reported sulfanilamide to be ineffective in 
the treatment of trichiniasis in rats. 

Poliomyelitis—Toomey and Takacs ?°® were unable to prevent or to 
modify the occurrence of poliomyelitis in monkeys through the use 
of sulfanilamide. Similar failures with experimental poliomyelitis in 
monkeys were reported by Rhodes and Rooyen,*®° with the use of 
prontosil (form not specified), and by Kelson **t and McKinley, Acree 
and Meek **? with the use of sulfanilamide. 

Pertussis —Gross, Cooper and Lewis *® treated mice inoculated with 
virulent pertussis bacilli with sulfanilamide, 4,4’-di-(acetylamino )- 
diphenylsulfone and 4,4’-diaminobenzenesulfonanilide; they observed 
no beneficial effect. Cruickshank *** made similar observations with 
sulfanilamide and 2-(paraaminobenzenesulfonamido)-pyridine (sulfa- 


pyridine). 


255. Rich, A. R., and Follis, R. H.: Inhibitory Effect of Sulfanilamide on 
the Development of Experimental Tuberculosis in Guinea Pigs, Bull. Johns Hopkins 
Hosp. 62:77, 1938. 

256. Smithburn, K. C.: Inefficacy of Sulfanilamide in Experimental Tuberculo- 
sis, Proc. Soc. Exper. Biol. & Med. 38:574, 1938. 

257. Marcou: Traitement de la tuberculose par les sulfamidés, Presse méd. 
46:421, 1938. 

258. McCoy, O. R.:  Ineffectiveness of Sulfanilamide in Treatment of 
Trichiniasis in Rats, Proc. Soc. Exper. Biol. & Med. 38:461, 1938. 

259. Toomey, J. A., and Takacs, W. S.: Merphenyl Borate and Sulfanilamide 
in Experimental Poliomyelitis, Arch. Pediat. 55:307, 1938. 

260. Rhodes, A. J., and van Rooyen, C. E.: Chemotherapy of Virus Diseases, 
srit. M. J. 1:924, 1938. 

261. Kelson, S. R.: Use of Sulfanilamide in Experimental Poliomyelitis, 
Proc. Soc. Exper. Biol. & Med. 36:718, 1937. 

262. McKinley, E. B.; Acree, E. G., and Meek, J. S.: Sulfanilamide and 
Virus Disease, Science 87:43, 1938. 

263. Gross, P.; Cooper, F. B., and Lewis, M.: Chemotherapy of B. Pertussis 
Infections of Mice, Proc. Soc. Exper. Biol. & Med. 38:407, 1938. 

264. Cruickshank, J. C.: Sulphanilamide and “M. & B. 693” in Experimental 
Pertussis in Mice, Lancet 2:310, 1938. 
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MISCELLANEOUS VIRUS DISEASES 


Choriomeningitis—In mice experimentally infected with the virus of 
this disease Levaditi **° was unable to demonstrate any therapeutic effect 
with sulfanilamide, with the original prontosil and with several deriva- 
tives. In contrast, Rosenthal, Wooley and Bauer *°* found that prontosil 
(the original prontosil) had some protective action in mice but that 
prontosil soluble (neoprontosil), sulfanilamide and disulfanilamide 


(sulfanilylsulfanilamide) did not. 

Equine and American Encephalitis—Plummer, Mitchell and 
Walker,?*! using sodium sulfanilylsulfanilate, failed to obtain a thera- 
peutic effect in treating guinea pigs infected with equine encephalitis 
virus. Neoprontosil, sulfanilamide, disulfanilamide and the original 
prontosil were found by Rosenthal, Wooley and Bauer **° to be inactive 
against the St. Louis encephalitis virus. Levaditi*** found sulfanil- 
amide, the original prontosil and other related compounds not effective 
in treating guinea pigs infected with American encephalitis. 

Influenza.—Oakley,*** Rosenthal and his _ co-workers and 
Levaditi *** found sulfanilamide and several related compounds, such 
as the original prontosil, neoprontosil, disulfanilamide (sulfanilylsulf- 
anilamide) and sodium sulfanilylsulfanilate, ineffective in treating mice 
infected intranasally with influenza virus. Climenko, Crossley and 
Northey 2° reported that some sulfanilamide compounds but not sulf- 
anilamide or sodium sulfanilylsulfanilate are capable of protecting mice 
against experimental influenzal infections (intranasal). Hunter °*° 
reported that 4 patients who had “influenza” with streptococcic infection 
were all successfully treated with prontosil (neoprontosil). Of these 
1 was moribund at the time of treatment. Martini ?*° suggested that 
the sulfonamide compounds may prove of value in the treatment of 
influenza, especially if mixed infection is present. 

205. Levaditi, C.: L’activité thérapeutique des dérivés benzéniques 
dans les maladies provoquées par les ultravirus, Compt. rend. Soc. de 
958, 1938. 

266. Rosenthal, S. M.; Wooley, J. G., and Bauer, H.: Studies 
therapy, Pub. Health Rep. 52:1211, 1937. 

267. Oakley, C. L.: Chemotherapy of Virus Infections, Brit. M 
1938. 

268. Climenko, D. R.; Crossley, M. L., and Northey, E. H.: The 
\ction of Certain Sulfanilamide Derivatives in Experimental Influenza 
J. A. M. A. 110:2099 .(June 18) 1938. 

269. Hunter, F. J.: Influenza with Streptococcal Infection, M. Rec. 145:387, 
1937, 

270. Martini, P.: Die Therapie der Grippe, Miinchen. med. Wehnschr. 84:1848, 


1937. 
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RELATION TO IMMUNOLOGIC RESPONSE 

The question of the relation of sulfanilamide to the immunologic 
response of the patient to infections should also be mentioned here, as 
well as the possibility that organisms will become resistant to the drug 
after once showing an apparent response. It seems unlikely that sulf- 
anilamide hinders the production of immunity in the patient, so that 
similar future or recurrent infections will become more serious, any 
more than that the immunologic response is changed by immune serum. 
Whether bacteria can become resistant to sulfanilamide after at first 
being apparently susceptible is a different matter. So far there has been 
nothing in the literature in regard to this. In our own experience we have 
questioned at times whether or not one or both of these factors was not 
responsible for the recurrence of some otitic infections. We have seen 
both otitis media and mastoiditis apparently subside and then, after a 
week or more, recur again with an apparently more serious infection. 
At times this recurrence would again subside on use of the drug, but 
more often it would respond not at all or at least not as readily as it 
did the first time. These recurrences took place in spite of what appeared 
to be adequate sulfanilamide therapy, with continuation of therapy for 
several days after the original infection had apparently subsided. In 
some experimental work that has been reported in which animals were 
inoculated with bacteria and then treated with sulfanilamide, the animals 
that survived often presented abscesses some time after therapy was dis- 
continued, apparently from organisms that had been lying dormant. 

Although the possibilities just mentioned are present, we believe that 
they should not militate against the use of sulfanilamide ; according to 
our present knowledge, the advantages of its use, when it is indicated, 
far outweigh any disadvantages. 

SUM MARY 

We have attempted to present as clear and complete a review of the 
material on sulfanilamide, gathered from the literature and from our own 
experience, as has seemed practicable. It would be impracticable to 
include all references in the literature. Particular emphasis has been laid 
on the range and limitation of application of the medicament and on 
what has been found to be the optimal dosage and mode of administration 
with the different diseases. Sulfanilamide has proved to be one of the 
most effective drugs in the treatment of certain diseases. It is safe 


to predict that in the future many new derivatives and compounds of 
sulfanilamide will be added to the therapeutic armamentarium. 


It has been our purpose to define the fields of usefulness of the 
drug, and in the discussion of its toxicity and reactions we have tried 
to show not only its dangers but also its innocuousness when it is used 
intelligently. As inadequate dosage has invariably led to failure, we hope 
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at this paper will provide a greater degree of assurance to 
who have hesitated to use this drug in amounts sufficient to be 
On the other hand, we hope that this review will generate in 


the readers as great a respect for the dangers of sulfanil 
for its usefulness. With the rapid introduction to the medical pr 
of new preparations and derivatives, the warning of the 
Medical Association’s Council on Pharmacy and Chemistry 
emphasized. The preparations which have not been investigate 
Council or on which experimental studies are insufficient shou 
used. Such preparations as sulfanilylsulfanilamide (disulfanilai 


dimethyldisulfanilamide are still in the experimental stage. 


general medical practice is concerned. 


707 Fullerton Avenue. 





News and Comment 


GENERAL 


Study of Obstetric Difficulties After Infantile Paralysis—Dr. Samuel 
Kleinberg and Dr. M. T. Horwitz are conducting an investigation of the obstetric 
difficulties of patients who have had infantile paralysis. This study is being 
pursued at the Hospital for Joint Diseases under a grant from the National 
Foundation for Infantile Paralysis. Should you know of any such cases, please 
communicate with Dr. Kleinberg or Dr. Horwitz, care of the research department, 
Hospital for Joint Diseases, 123d Street and Madison Avenue, New York. 

American Board of Pediatrics——The American Board of Pediatrics will 
hold examinations on November 14 and 15, in Cincinnati, preceding the annual 
meeting of the American Academy of Pediatrics. Appointments for this examina- 
tion must be made before July 14, 1939. 


UNIVERSITY NEWS 


Columbia University.—Dr. A. A. Weech has been appointed director of the 
Normal Child Development Study at Columbia University, replacing Dr. Herbert 
D. Wilcox, who has become director of the New York Academy of Medicine. 


CORRECTION 
In the article by Drs. Andrew W. Brown and I. P. Bronstein and Ruth Kraines, 
entitled “Hypothyroidism and Cretinism in Childhood: VI. Influence of Thyroid 
Therapy on Mental Growth,” which appeared in the March 1939 issue (Am. J. DIs. 
Cuitp. 57:517, 1939), the date of the meeting of the American Psychological 
Association, Minneapolis, on page 517, should read September 1937 instead of 1938. 
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Ee Stupy OF HEMOLYTIC STREPTOCOCCI WITH REFERENCE TO THE CORRELATION 
4 BETWEEN THEIR GROUP SPECIFIC SUBSTANCES AND BIOCHEMICAL CHARAC- 
2 reRIstTIcs. M. D. HECHLER and M. A. FArRELL, J. Infect. Dis. 63:225 ( Nov.- 
4 Dec.) 1938. . 
4 A study of the serologic and biochemical properties of 42 strains of hemolytic 
a streptococci led to the following conclusions: By precipitin tests 37 of the 42 
2 strains belong to the seven serologic groups of Lancefield. Five of the seven 
e serologic groups show in a large majority of cases a definite relation to the 
a source of the strains. 

Fi The biochemical and cultural characteristics of all strains within a group are 
4 somewhat variable, although predominant group reactions are noted. Certain cor- 
a relations are indicated between the group-specific substances and fermentative 
. reactions. Toomey, Cleveland 












VIABILITY OF PNEUMOCOCCI IN DRIED Sputum. E. G. Stmtman, J. Infect. Dis. 
63:340 (Nov.-Dec.) 1938. 
2 Stillman reports that pneumococci were recovered from dried sputum which 
: had been exposed to diffuse daylight at room temperature for months and that 
pneumococci lived in dried sputum stored in the cold on an average four or five 
times longer than when the factor of cold was omitted.  Tooury. Cleveland 
















’ FAILURE OF BACTERIA OTHER THAN STAPHYLOCOCCI TO PRODUCE E> rOXIC 

i SUBSTANCE. F. R. Hunter and G. M. Dack, J. Infect. Dis. 63:346 (Nov.- 
Dec.) 1938. 

Filtrates were prepared from cultures of twelve different kinds of bacteria, 

J e., Bacterium coli, Proteus, Salmonella, Bacterium cloacae and strept ci of 

q the alpha type, which were grown in mediums prepared with and without starch. 

F The filtrate from a culture on medium containing starch and the cor1 nding 

| control filtrate from a culture on medium containing no starch were fed in 

triplicate to monkeys. These animals were observed continuously for a period of 

five hours and at intervals of eight, twelve and twenty-four hours after feeding. 

No symptoms of food poisoning were observed. At the conclusion of these 

experiments, similarly prepared filtrates from cultures of a strain of Staphylococcus 

known to be responsible for food poisoning were fed, and 4 of the 6 animals 

4 vomited and showed typical symptoms of food poisoning. These results are not 

3 in agreement with those of Jordan and Burrows, who reported that many organ- 

isms other than food poisoning staphylococci could produce enterotoxic substance 





grown under certain conditions on medium containing starch. 
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Metabolism; Infant Feeding; Milk and Other Foods 


DIETARY PROTEIN AND THE REGENERATION OF SERUM ALBUMIN: I. METHOD OF 
ASSAY AND DISCUSSION OF PRINCIPLES. A. A. WEECH and E. Goetrtscu, 
Bull. Johns Hopkins Hosp. 63:154 (Sept.) 1938. 

A method is described for assaying food proteins with respect to their potency 
in promoting the formation of serum albumin: A basal low protein diet is fed to 
logs, causing depletion in their serum albumin. The test food is then added to 
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the diet, and the rise in albumin during a standard period is measured. The 
average of the values from a number of such assays, on different animals, gives 
the potency of the test food. The results of a dozen assays of casein are presented 
to illustrate the type of data yielded by the method. 

Measurements of plasma volume, analyzed to show the relationship between 
the concentration of albumin and the circulating quantity of albumin, do not 
improve the consistency of the results. 

An analysis of the behavior of the globulin fraction fails to show that diet is 
an important factor in influencing the formation of globulin. 

The nature of the stimulus for regeneration of serum albumin is discussed. 
When the body mechanism for forming the protein is normal, the course of 
regeneration on a constant diet can be represented by a straight line until the 
level of health is regained. No support was found for the assumption that the 
intensity of the stimulus is proportional to the degree of depletion. After pro- 
longed depletion of body protein, the course of the regeneration curve may be 
altered. Under such circumstances initial regeneration is rapid until a subnormal 
level is reached; subsequent regeneration is extremely slow and appears to depend 
not on diet but on the time required for restoration of the organ concerned in 
synthesizing albumin to normal. Similar circumstances in human disease may 
limit the effectiveness of diets composed of foods of high potency. 

A statistical analysis of the errors involved in making the assays is presented 


From AutuHors’ SUMMARY, New York. 


DIETARY PROTEIN AND THE REGENERATION OF SERUM ALBUMIN: II. CoMPARISON 
OF THE PoTENCY VALUES OF BEEF SERUM, BEEF MUSCLE AND CASEIN. A. A. 
WeecH and E. GoettscH, Bull. Johns Hopkins Hosp. 63:181 (Sept.) 1938. 

The values obtained in eleven assays of beef serum, twelve assays of beef 
muscle and twelve assays of casein for potency in forming serum albumin are 


compared. The values are: beef serum, 0.801; beef muscle, 0.475; casein, 0.388. 
The difference between beef serum and beef muscle and between beef serum and 
casein are highly significant; the difference between beef muscle and casein is not 


significant. 
The order of potency for the three foods is the same as that calculated from 
data previously reported by Whipple and collaborators. 


From AuUTHOoRS’ SUMMARY. 


A StmpLte METHOD OF PRESERVING BREAST Mitk. M. J. Witmers, Proc. Roy. 
Soc. Med. 31:759 (May) 1938. 

Wilmers describes a simple method of preserving breast milk. The milk can 
be kept indefinitely in a refrigerator. The method was first used in a hospital 
for infants in June 1937. A total of 103 pints was bottled during a period of six 
months. The preserved milk was fed to 30 infants without any untoward results. 
Three samples of milk kept, respectively, three weeks, six weeks and two months 
were examined bacteriologically. They were all satisfactory, 10 cc. of each sample 
breeding a scanty growth of white staphylococci and 1 cc., 0.1 cc. and 0.01 cc. being 


sterile. Wittramson, New Orleans. 


STAPHYLOCOCCUS ANTITOXIN IN COLOSTRUM, IN HUMAN MILK AND IN Cow's 
Mirk. R. Scapaticci, Lattante 9:363 (Sept.) 1938. 

The content of staphylococcus antitoxin per cubic centimeter is the same in the 
milk as in the blood serum of the nmiother. The staphylococcus antitoxin in the 
colostrum, however, is greater than that in the blood serum. Staphylococéus ant- 
toxin is present in cow’s milk, but data as to the relative amounts in the milk 
and blood serum of any given cow are not given. Hiccrns, Boston 
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PATHOLOGY OF SODIUM CHLORIDE METABOLISM (DIABETES INSIPIDUS | LTUS). 
G. Fanconl, Riv. di clin, pediat. 36:708 (Aug.) 1938. 


Normal children whose blood plasma shows sodium chloride varying between 
340 and 365 mg. per hundred cubic centimeter are in a state of chlorostability. 
[he body will maintain this chloride level quite constant in spite of marked 
variations in the chloride and water intake. When this regulation of the level of 
chloride is damaged, however, the organism becomes more or less chlorolabile 
and may in consequence show marked symptoms. 

The symptoms of lack of sodium chloride are seen in marked extrarenal loss of 
sodium chloride, as in diarrhea and vomiting, in certain abnormalities of renal func- 
tion and in acidosis, as in diabetes, in giving too much dextrose intravenously and 
in poor function of the adrenals, as in Addison’s disease. The symptoms of the 
retention of sodium chloride are seen in renal insufficiency with edema and in 
alterations of the hypophysial-diencephalic centers, as in diabetes insipidus. 

Several case reports are given, demonstrating abnormalities of chloride metab- 
olism as seen in children. In case 1, a hydrocephalic child was intentionally given 
large amounts of sodium chloride in the hope of diminishing the size of the head. 
When 5 Gm. of sodium chloride was given daily by mouth, the chloride in the 
urine increased to 1.16 per cent, three times the existing normal chloride content 
of the blood. When the dose of sodium chloride was increased to 10 Gm. per 
day, the chloride in the blood increased to 446 mg. per hundred cubic centimeters, 
and hyperpyrexia followed, with the temperature mounting to 41 C. (105.8 F.). 
The chloride intake was reduced, and within twenty-four hours the fever 
disappeared. 

The second case was that of a boy of 2 years with diabetes insipidus. When 
the fluid intake was restricted, the temperature rose, and when fluid was again 
allowed in large amounts the temperature fell. The child was chlorolabile, the 
chloride content of the blood being 461 mg., rising to 495 mg. on restriction of 
the fluid intake. 

The third child had diabetes insipidus occultus, ordinarily having neither poly- 
uria nor polydipsia. He was, however, chlorolabile, the concentration of chloride 
in the serum being from 446 to 460 mg. per hundred cubic centimeters. his child 
could not excrete more than 0.2 per cent chloride in the urine, but his sweat showed 
a chloride concentration of 1.1 per cent; the normal content of perspiration is 
between 0.03 and 0.2 per cent. 

A fourth child, with a tumor in the hypothalamic region, also sho 
level of chloride in the serum; he was chlorolabile at times, havi 


1 


high 
insipidus occultus. Hiccins, B 


BACTERIA IN DriepD, CONDENSED AND EvAporATED MILKs. J. M. NBULL, 

Rev. mex. de puericultura 8:139 (Feb.) 1938. 

At times it is necessary to use evaporated, condensed or dried milk in infant 
teeding. These milks should be sterile. Evaporated, unsweetened milk | proved 
to be the best. It was always found sterile, whereas the others were not always 

found, Herron, Mon 


Acute Contagious Diseases 


Tue PRESENT STATUS OF METHODS FOR THE PROPHYLAXIS OF ACUTI 
PotiomyeLitis. J. A. Kormer, Ann. Int. Med. 12:95 (July) 193 
Experimental studies show that the virus of poliomyelitis is absorbed 

' the olfactory nerves, but evidence is available suggesting that other 

ntry of the virus may be the oropharyngeal mucosa, tonsils, trachea 
intestinal tract. Therefore it is not logical to expect that chemoth 

gents applied to the olfactory bulbs will be successful in conferring 
ny appreciable number of instances. 
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The opinion is expressed that the intramuscular injection of from 20 to 40 cc. 
of normal or convalescent serum known to contain antibody, on the basis of 
neutralization tests with monkey serum, is still a hopeful prophylactic measure 


for children. A practical test for determining individual susceptibility to polio- 


myelitis is urgently required. READING. Galveston. Texas 





PROPHYLAXIS OF THE COMMON COMMUNICABLE DISEASES OF CHILDHOOD. F. H 
Top, Arch. Pediat. 55:259 (May) 1938. 
The methods of active and passive immunization against the common com- 


municable diseases are reviewed. Orr. Buffalo 
. alo. 





Acute ANTERIOR PoLioMyELitis: Part IJ. H. H. Hytanp, W. J. Garpinrr, 


F. C. Heat, W. A. OILLeE and O. M. Sotanopt, Canad. M. A. J. 39:105 (Aug.) 

1938. 

In this series of 66 adult patients 16 were placed in the respirator; 10 of 
the latter group had bulbar involvement as well as paralysis of respiratory 
muscles; 7 died soon after being placed in the respirator; the remaining 9, 
including 4 with bulbospinal disease, were alive approximately six months after 
the onset of their illness; 5 were still receiving respirator treatment. 

Estimations of vital capacity were made on some of the patients and were 
found to be accurate indexes of improvement. 

Not only was it found that the respiration kept the patient alive during the 
acute stage; it was found that it permitted rest and passive movement. There 
was evidence that periodic increases in negative pressure in the respirator, by 
increasing the tidal air far above the resting level, could move the ribs. This 
is important, as the costovertebral articulations tend to stiffen if immobilized 
by intercostal paralysis. 

In their summary the authors note that in a series of serum-treated patients 
and controls the incidence of paralysis and the incidence of deaths were not 
essentially different in the group receiving serum in the preparalytic stage and 
the group not receiving serum. In the group without respiratory difficulties it 
was found that early and continued controlled exercises were important. Ever 
during the preliminary splinting stage passive motion was found desirable. Thus 
the authors stress the importance of early reeducation of the muscles.. 


Moore, Omaha 


CHANGES IN THE OLFACTORY MUCOSA AND THE OLFACTORY NERVES FOLLOWING 
INTRANASAL TREATMENT WITH ONE PER CENT ZINC SULPHATE. C. G 
SmitTH, Canad. M. A. J. 39:138 (Aug.) 1938. 


Experiments were carried out on rats to determine the effects of zinc sulfate 
solution used as a prophylactic agent in an epidemic of poliomyelitis. The 
experiments showed that three types of cells in the sensory epithelium (the 
olfactory, the sustentacular and the basal cells) may be destroyed by a 1 per 
cent solution of zinc sulfate and that only the nonsensory cells are replaced. 
Moore, Omaha 











THe NEED OF REDETERMINING SCHICK NEGATIVENESS IN SCHOOL CHILDREN 
A. B. Schwartz and F. R. Janney, J. A. M. A. 110:1743 (May 21) 1938 


Schwartz and Janney found that of 145 children in whom the Schick test was 
negative 22 per cent showed a positive test six or seven years later. Consequently, 
they recommend that every child entering school be submitted to the Schick test 
or given an injection of toxoid in order to eliminate diphtheria. 


HeersMA, Kalamazoo, Mic! 










eh a aD =i 
























BNE OT des ane ri a Me: 


So SK Sanaa Da 


A tla dige Ried A 


tind iron 


2 iss Bie 


oes 


Sera OTR eS 








ABSTRACTS FROM CURRENT LITERATURE 


NTtINUOUS NASOPHARYNGEAL SUCTION IN THE TREATMENT OF THE BULBAR 

Type OF PoLroMyELitis. O. W. ANperson, J. A. M. A. 110:2149 (June 

25) 1938. 

Bulbar paralysis, particularly in poliomyelitis, calls for aspiration 
tions in the nasopharynx, Anderson describes a technic in which a rul 
and postnasal continuous suction are used to prevent pulmonary aspirat 


secretions. HeEeERSMA, Kalamazo 


PoLIOMYELITIS VIRUS IN HuMAN Stoors. J. D. Trask, A. J. VicNi 
PauL, J. A. M. A. 111:6 (July 2) 1938. 


The authors offer criteria for identifying the virus of poliomyelit 
found that intraperitoneal injections of suspensions of nasal or fecal mater 
produce the disease in monkeys. In the 4 cases in which virus was ol 
disease was abortive, mild, nonparalytic, and in 1 case the stools gai 
cultures for at least twenty-four days. These findings throw light on tl 
ology of the disease. HeersMA, Kalamazox 


MENINGOENCEPHALITIS IN Mumps. H. FINKELSTEIN, J. A. M. A. 111:17 
1938, 


In 16 of 40 patients with mumps the spinal fluid was abnormal. F 
had severe symptoms of meningeal irritation, while the rest had moder 
toms or showed no clinical evidence of pathologic change. This in 
revealed that meningoencephalitis is a frequent accompaniment of mum; 


HEERSMA, Kalamazoc 


EVIDENCE OF ACTIVE IMMUNITY TO EXPERIMENTAL POLIOMYELITIS OBsT 


THE INTRANASAL ROUTE IN Macacus Ruesus. S. D. Kram 
GROSSMAN and G. C. Parker, J. Exper. Med. 67:529 (April) 1938 


The authors present the procedures and results of experiments v 
believe are significant from an epidemiologic and a theoretic point of 
which perhaps have practical bearing on immunization against poliomy 

Their studies have led them to believe that most persons who come 
with the virus of poliomyelitis acquire immunity, only the occasional 
person succumbing to the paralytic disease. Events are very different in t 
mental animal. Monkeys are essentially uniformly susceptible to ex 
infection. With nasal instillations of a preparation of posterior pituitary 
gical use and of a preparation of epinephrine and ephedrine (adrephine) t 
were able to protect about two thirds of their animals against experiment 
nasal infection. These measures definitely altered the susceptibility of 
monkey. Moreover, most of the resistant animals which had received 
treatment with the preparation of posterior pituitary, adrephine and 
sented active immunity, as indicated by the presence of a neutralizing 
in their serum and by their ability to resist intracerebral infection. TT 
admit that they have no knowledge of the mechanism by means of 
substances named produce the apparent alteration in susceptibility, but 
outcome of continued exposure to virus in most of the animals treated 
substances is immunity, it is believed that this form of treatment offer 
hopeful approach toward control of the disease. 


KNICKERBOCKER, Dallas 
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EFFECT oF VarIOUS BLoop MEDIUMS ON THE GROWTH CHARACTERISTICS OF 
H. Pertussis. J. A. Toomey and W. S. Takacs, J. Infect. Dis. 62:297 
(May-June) 1938. 

Freshly isolated cultures of Haemophilus pertussis begin early to lose their 
virulence and show morphologic change when grown on horse blood Bordet agar 
but retain their ability to produce specific agglutinins even after eighty-five genera- 
tions. When such cultures are grown on sheep and human blood Bordet agar, the 
virulence begins to diminish slightly at eighty-five generations, but the morphologic 
character and ability to produce agglutinins in rabbits remain unchanged at this 
generation. Toomey, Cleveland. 


EFFECT OF WASHING AND PHYSICAL AGENTS ON H. Pertussis. J. A. Toomey 
and W. S. Takacs, J. Infect. Dis. 62:313 (May-June) 1938. 


When a disease-producing growth of Haemophilus pertussis that was continu- 
ously maintained on blood agar was washed repeatedly with physiologic solution 
of sodium chloride the operation removed a toxic factor and rendered the organism 
atoxic or avirulent for guinea pigs. 

Under the conditions of this experiment, washing of the growth slightly 
changed also its ability to produce agglutinins of high titer in rabbits. 

Incubation of the culture for from two to three hours did not destroy its 
virulence or toxicity for guinea pigs, while inactivation at 56 C. for two hours did. 

Phenol in a concentration of 0.5 per cent and solution of formaldehyde U. S. P. 
in a concentration of 0.5 per cent rendered the culture less toxic or virulent for 
guinea pigs. 

The frozen and powdered toxic fraction was not toxic or virulent for guinea 


pigs. Toomey, Cleveland. 


POLIOMYELITIS IN MINNESOTA IN 1937. J. F. Pout, Minnesota Med. 21:392 

(June) 1938. 

This review of poliomyelitis in Minnesota covers a period of thirty years. 
It shows that there has never been a year when this disease has not been present 
to some degree and indicates that there is a fairly sustained expected annual 
level of the appearance of the disease, with significant increases appearing at 
fairly regular intervals. The annual mortality rate in a ten year period is 17.9 
per cent. A study of the statistics indicates that either the virulence of the 
causative agent is subsiding or man is acquiring tolerance for it. However, 
the author points out that because of the difficulty of diagnosing the disease 
caution must be used in interpreting the statistics. ANpERSON, Minneapolis. 


PREVALENCE OF COMMUNICABLE DISEASES IN THE Unitep States. Pub. Health 

Rep. 53:747 (May 13) 1938. 

For the period from March 27 to April 23, 1938, the incidence of measles 
decreased 24,000 cases. The peak was reached earlier this year than usual. The 
current incidence of measles has been the highest on record. The incidence of 
smallpox—1,882 cases—is the highest recorded since 1931. The number of cases 
of diphtheria was the lowest on record, and the incidence of influenza, meningitis, 
poliomyelitis, typhoid fever and scarlet fever continued low. The average mor- 
tality from all causes was 11.8 per thousand. The current rate is the lowest 
since 1931. SANFORD, Chicago. 


PROPHYLACTIC VALUE OF A SINGLE DOSE OF PRECIPITATED PERTUSSIS VACCINE. 
W. T. Harrison, J. P. FRANKLIN and J. A. Bett, Pub. Health Rep. 53:793 
(May 20) 1938. 

A commercially prepared pertussis vaccine was precipitated with alum. A dose 
of 1 cc. was injected into 82 children. A group of 109 unvaccinated children 


7 
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re used as controls. Both groups were observed for one year. 
lowing the injections were negligible. In the vaccinated group tl 
pertussis was 12 per cent and in the unvaccinated group 19 per 
pertussis occurring in the vaccinated group was milder. The authors 
ver, that the differences were too small and the groups too limited 
iraw conclusions. They believe that the results, in view of the sn 
antigen injected, justify an attempt to obtain further clinical evid 


rge scale. Such a trial is now in progress. on 


TANNIC ACID PRECIPITATION OF SCARLET FEvER Toxin. M. VY. 

Health Rep. 53:909 (June 3) 1938. 

Veldee reports the preparation of a purified and tannic acid—precipit 
fever parent toxin. Its potency within titratable limits is the same as 
purified soluble toxin or the cured toxin from which it is made. 
750, 3,000 and 10,000 skin test doses given at 2 week intervals are tole: 
well by children of grammar school age. Pupil nurses or persons 
age may be given 500, 2,000, 6,000 and 10,000 skin test doses. Child: 
given a fourth dose if desired, another dose the size of the third dos: 


larger one being given. SANrForp. ¢ 


PREVALENCE OF COMMUNICABLE DISEASES IN THI 

Rep. 53:935 (June 10) 1938. 

For the period of April 24 to May 21 the incidence of smallp 
igh. There were 11,000 cases in 1937, and the first twenty weeks 
cated that the incidence would be twice that. The greatest numbers 
found in the west and northwest. The incidence of measles show 
but was still twice that of the two preceding years. The incidenc 
fever was slightly above normal. The incidence of meningitis, scarlet 
theria, influenza and poliomyelitis were below the seasonal average. 
mortality from all causes was 11.2 per thousand. This was the lowest 


SANFORD, | 


VALENCE OF COMMUNICABLE DISEASES IN THI 

Rep. 5$:1337 (Aug. 5) 1938. 

In the period from June 19 to July 16, 1938, the incidence of 
still above that in the corresponding period of last year but had decr« 
cent from that in the last four week period. he number of cases 
was about 37 per cent higher, as was the incidence of influenza as con 

urrent incidence. The figures for diphtheria, meningitis, poliomyelit 
fever and typhoid are below the median. The mortality rate from all 


y 


per thousand. SANF( 


‘GRENOUS VARICELLA. V. DELAVERGNE, Méd. inf. 9:129 (May 


1 


\ child of 18 months contracted chickenpox. A few days late 
sions on the lower part of the abdomen and on the thighs contained 
fluid. Several of the lesions developed into boils; Staphylococcus 
iltured from the pus. ‘ After fifty-six days the lesions had healed 
case was one of local infection of the pox, probably by organisn 
ina or intestines. This type of gangrenous chickenpox must be dif 
the type that is observed with a general constitutional abnormal 
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STATISTICAL AND CLINICAL OBSERVATIONS ON CHILDREN WITH DIPHTHERIA 
TREATED IN THE PEDIATRIC CLINIC AT PALERMO DURING THE YEARS 1929- 
1937. G. Metopia, Méd. inf. 9:257 (Sept.) 1938. 


Nine hundred and eighty cases of diphtheria were observed in nine years, the 
largest number in any one year being 136 and the smallest 81. Two hundred and 
two patients died (25.3 per cent). Diphtheria occurred in all months of the year, 
the largest number of cases being in the fall and early winter. Diphtheria was 
most common in children under 3 years of age and more common in boys than in 
girls. 

Seven hundred and one cases involved the larynx. <A higher mortality rate 
occurred with immediate tracheotomy than with immediate intubation. The best 
results were observed when intubation was followed in three days by tracheotomy, 
it the child had difficulty in breathing following extubation. The most frequent 
complication of diphtheria was bronchopneumonia. Hiccrns, Boston. 


BACILLARY DysEenTERY. J. M. Da Rocua, Arch. de pediat., Rio de Janeiro 10: 

383 (May) 1938. 

The organisms usually encountered as causes of dysentery in Brazil are the 
Shiga, Flexner-Hiss, Schmitz and Sonne. The period of incubation is from three 
to six days. The symptoms are gastric colic, dysentery and dehydration. These 
lead to secondary infections, as pyelocystitis and bronchopneumonia. The diag- 
nosis is made from the results of bacteriologic examination and agglutination 
tests. The treatment is supportive, with fluids and with a diet of human milk 
and bland foods. Specific serums may be utilized, as well as constipating drugs 
in the forms of calcium carbonate, tannic acid and belladonna. 

SANFoRD, Chicago. 


BULBAR ENCEPHALITIS COMPLICATING DIPHTHERIA, P. SCHRANK, Deutsche Ztschr 
f. Nervenh. 144:281, 1937. 

A patient aged 32 had had fever, vomiting and headache for four days. He 
had a stumbling gait and nystagmus but no other definite neurologic signs. A 
day later he began to regurgitate liquids through the nose and saw double. Seven 
days after the onset he died. A culture from the nose was reported to be strongly 
positive for diphtheria bacilli. The brain was not remarkable except for multiple 
purulent and hemorrhagic spots in the floor of the fourth ventricle. These tiny 
abscesses were made up of leukocytes and lymphocytes clustered about veins. The 
brain was fixed in formaldehyde, and thus the possibility of recognition of the 
infective organism by culture was removed; special stains, however, showed bac- 
teria with characteristic polar bodies. No bacteria could be seen in the cranial 
nerves. Only a single similar case has been reported (Sterling). 

Putnam, Boston. [ArcnH. Neurot. & PsycuHrat.] 


NATURE AND TREATMENT OF WuHoopinc CoucH. W. KeELter, Med. Klin. 34: 

253 (Feb. 18) 1938. 

The therapy of pertussis cannot be placed on a mathematical basis because 
of the variable course of the disease and because of constitutional and_ othe! 
factors which must be considered. The results of vaccine therapy are difficult 
to determine because the relation of antibody formation to immunity is apparently 
not definite. According to Keller’s observations, antibody formation after arti 
ficial immunization is similar to but more rapid than that occurring during th 
disease itself. However, even when prophylactic inoculation has led to antibod) 
formation, protection against the disease is not assured. Sauer, to whom infor 
mation and experience are available in large measure, reports good prophylacti 
results from the use of his specially prepared vaccine. 
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Vaccine therapy has some curative value. Rapid increase in antibody forma- 
has been found to occur concomitantly with decrease in cough. Possibly 

re is an optimal time for vaccination during pertussis. 

Continued critical effort to determine the effects of vaccine therapy is prefer- 


ible to fruitless skepticism. SIEMSEN. Chicago. 


\GNOSIS OF WHOOPING CouGH. D. Gajzaco and O. GottcHE, Mot 
Kinderh. 73:228 (May) 1938. 


Of infants who have contracted whooping cough before the age of 6 months, 
from 25 to 30 per cent show a positive complement deviation. The reaction rarely 
occurs before the seventh to tenth week of the disease. Of children from 6 to 
12 months of age, 73 per cent, and of children from 1 to 2 years, 85 per cent, 
show a positive reaction. In the case of older children positive results may be 
found by the fifth week. The reaction stays positive for from one to one and a 
half years. 

The complement deviation test cannot be used with children who have been 
given preventive inoculations from three to four months previously. 

Mothers of children with whooping cough frequently give a positive reaction, 

id in doubtful cases such a positive reaction may determine the diagnosis. 


GERSTLEY, Chi 


Acute Infectious Diseases 


FURTHER STUDIES OF THE EXPERIMENTAL GONOCOCCAL INFECTION IN 

THEIR PROTECTION BY SULFANILAMIDE. A. COHN and L. R. 

Infect. Dis. 63:77 (July-Aug.) 1938. 

The mouse may be used in studying chemotherapeutic effects on the gonococcus. 
So far only one route has been discovered by which the mouse may be infected, 
namely, the peritoneal. The important factors in experimental gonococcic infec- 
tion in mice are the preparation of the mucin emulsion, the addition of the dextrose 
ind the choice of the strain of gonococci. The mice used should weigh about 
18 to 20 Gm. 

The spread of gonococcic infection in the mouse follows multiplication of the 
organisms in the peritoneum, from which the gonococci invade the blood stream 
\fter the removal of the peritoneal focus, the organisms disappear from the 
blood stream. 

In current chemotherapeutic studies on gonococcus-infected mice it s found 
that feeding of sulfanilamide to mice protects them only if larger doses are fed 
than are necessary for subcutaneous injection. When a dose of 25 meg f 
ulfanlamide was either fed or injected subcutanecusly, an averag¢ 


nt of the infected mice were protected. Toomey. Cle 


LARY DyYSENTERY IN THE RHESUS MONKEY. W. S. PRESTON 
CLARK, J. Infect. Dis. 63:238 (Nov.-Dec.) 1938. 
Spontaneous dysentery in laboratory monkeys is closely similar t 
man. The etiologic agent that causes one common type of the hun 
been demonstrated in monkeys, with lesions and symptoms similar 

Whether the disease occurs naturally in the monkeys or whether the 
anisms are acquired -by contact with man cannot be stated without studying 
animals in their native habitat. There is a possibility of healthy carriers 
ng these animals. The isolation of Shigella paradysenteriae from 63 per cent 
the animals of this series compares favorably with the figure given 
entage of positive isolations from stools of human patients with th 
species of organism was the only type found with any regularity 
ogic findings and the artificial production of the disease add further 
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The Salmonella-like forms encountered were not studied in great detail. The 
constitute a rather heterogenous group and according to the authors, they should 
be investigated further to determine possible relationships with other Salmonella 
types. The motile, nongas-producing types seemed more closely related to the 
dysentery group and were given further attention, although they apparently had 
no causal relation to the monkeys’ dysentery. These organisms have not been 
previously described. 

The authors suggest that rhesus monkeys can be employed in studying some 
% human dysentery to better advantage than can tl 


1e 
le 


of the remaining problems « 
a > TF > tz r : . S — ; 
lower experimental animals. Toomey, Cleveland. 


PROPHYLACTIC USE OF SERUMS AND VACCINES IN ACUTE BACILLARY DYSENTERY 
J. FELsSEN and A. G. Osorsky, J. Infect. Dis. 68:298 (Nov.-Dec.) 1938. 


From their observations the authors, taking into account the limited number 
of experimental animals used, draw the following inferences: Immune rabbit 
serums protected mice against 10 lethal doses of a moderately virulent strain of 
Bacterium dysenteriae. This protection was evinced when the protective serums 
were injected previously to, or at the time of, the inoculation of the organism. 
When the injection of serum followed the administration of the fatal dose of 
bacteria, no protection could be observed. Active immunization with vaccine als 


offered a considerable degree of protection. Toomey, Cleveland. 


TRICHINOSIS IN CLEVELAND: POSTMORTEM EXAMINATION OF DIAPHRAGM ANI 
SKELETAL MUSCLE FROM ONE HUNbDRED CONSECUTIVE AUTOPSIES. C. H. 
Evans Jr., J. Infect. Dis. 63:337 (Nov.-Dec.) 1938. 

f trichinosis in the Cleveland area is 36 per cent—as indicat 


The incidence o 
yf diaphragms and skeletal muscles obtained at 


by the results of examinations 


100 consecutive autopsies. 

The usual procedure of examining the diaphragms by the digestion—Baermann 
method alone revealed an incidence of 20 per cent. Application of the compression- 
microscopic and the digestion—Baermann methods showed variations in the number 
of organisms recovered but together gave a more nearly true result than eith 
alone. Examination of skeletal muscles, such as the intercostal muscles and 
sternocleido-mastoid muscle, in addition to the diaphragm gave a higher inciden 


of infestation than examination of the diaphragm alone. Toomey. Cleveland 


FocaL INFECTION AND METABOLISM: THE EFFECT OF THE REMOVAL OF TONSILS 
AND ADENOIDS ON THE NITROGEN BALANCE AND THE BASAL METABOLISM 
J. A. Jonnston and J. W. Maroney, J. Pediat. 12:563 (May) 1938. 


Nine children varying in age from 5 to 13 years were selected for study from 


among those currently admitted for tonsillectomy. All the children gave histories 
of recurrent infection of the throat and clinically showed evidence of previous 
infection of the tonsils. In none was there evidence of recent infection. The 


nd 


diets used were calculated from the food standards of Atwater and Bryant and 
Waller and were weighed in the diet kitchen of the hospital. The caloric intakes 
were designed, cn the basis of previous studies, to maintain a positive nitrogen 
balance and a level or rising weight curve and were apportioned as follows: 
15 per cent to protein, 35 per cent to fat and 50 per cent to carbohydrate. 


ry 


urinary nitrogen daily and fecal nitrogen every 


Determinations were made o 
three days by the Kjeldahl-Gunning procedure. The determinations of the basal 
metabolism were planned to correlate with each three day nitrogen balance; gas 
collections were made with the Tissot tank and analyses with the Haldane- 
Henderson apparatus. Tonsillectomy was performed with the subject under 
anesthesia induced with nitrous oxide and ether. In all except a single case a 


"1c 


striking improvement in utilization of nitrogen followed the removal of the focu: 
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nfection. The figures for the basal metabolism showed a definit: 
the operation; the lowest figures were obtained immediately { 
ration, but the level of the basal readings, though higher after 
umed, continued lower than before the operation. 


vation of nitrogen seems to be out of proportion to what might 


as a result of a fall in basal metabolism incidental to the ren 
rection. 


\ MALIGNANT PUSTULE IN A GIRL OI 


enf. 41:573 (Sept.) 1938. 
[he author has had occasion to publish repo 
ng workers in the 


THREE. P. A. Mora is, At 


ts on numerous 
tanneries of the Balkan States during 
Rarely, however, has a case in a child been ‘reported. 


erein discussed concerned a girl of 3 years. 


years. 


Early treatment with specific serum in large doses, injected 


uly during the acute stage), was followed by prompt recover) 
AMES 


MATIC DISEASE OF 
(April 15) 1938. 


Qy 


CHILDHOOD. J. Srecy, Wien. klin. Wehi 


egl reviews the causes, frequency and pathologic aspects of 
and discusses diagnosis, differential diagnosis and treatment 
the latter he notes that in the time-hcnored use 
is been to underdcse rather than overdose. 


AS¢ 


of salicy lates 


He states further that 
ess of the salicylates in the treatment of rheumatic infections has 
main disappointing and has led to a further search for a therapia s 


tey 
te¢ 


le quotes the work of Helmreich, who supplemented salicylate tl 


ree month course of intravenous injection of a gold preparation 
ide reactions, such as fever and morbilliform eruptions, were noted 


eparations, he states, are only slightly toxic. The gold preparation 
pion, a proprietary product, the formula for which is not given 
Lopion is sodium auroallylthiourea benzoate—FEd. | 


‘ 


\ 


NTERY BACILLEMIA. A. V. Scott, Cninese M. J. 53:193 (Fel 
Scott has feund in the literature mention of ; 


t 17 cases oft 
bacilli. She reports a case: An 
idily diminishing 


ed. 


sepsis 
infant of 8 months had 
weight. Petechiae began 
Autopsy showed multiple ulcers of 


Oo: 


gave a typical positive 


loos 
appear on the 
the intestinal mucosa, 
agglutination of streptococci 
NeFF, Kansas | 


<RENCE OF 


MOoONOARTICULAR TypnHormp Ost! 
\FTER THI 


OARTHROPATHY M 
ORIGINAL INFECTION. A. ( 


ANELLI, 
\ 


\ 


\cta pediat. 20: 
6 year old child was prostrated by 
neralized arthralgia. 


an illness characterized by 

Shortly after the onset clinical and roentgen 

ealed osteoarthropathy of the left hip. At the 
diagnosed from the blood 


covered without constitutional 


end of a month, 
cultures and serum agglutinations 
or local residuals. Ten years 
inal episode was duplicated in most of its details. 
persisted after the second attack. The 
character of this phenomenon 


alte 
Some disabi 


author comments cn 


McCune, Ne 


The improve 


1179 


follow- 


ing the 


++ 


ty was 
in the 
unted 
of the 
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Chronic Infectious Diseases 


CrintcaL Use oF QUANTITATIVE BLoop Tests For Sypuitis. W. F. Lorenz, 

Wisconsin M. J. 37:281 (April) 1938. 

Lorenz, at the Wisconsin Psychiatric Institute, has adapted Eagle’s micro- 
flocculation test to a quantitative procedure which he believes shows a great 
improvement over former methods. It aids net only in making the diagnosis but 
in determining the type of medication to be used, the progress made and to some 
extent the prognosis. With the newborn it is useful in differentiating between 
those who have syphilitic disease and those whose blcod gives a positive reaction 
but who are without syphilitic infection. The latter condition is due merely to 
the passage of the reacting substance from the syphilitic mother to the infant. 
This may give a positive reaction during the first two months of the infant's 
life. On the other hand, a mother may have a negative reaction of the blood 
and still bear a syphilitic infant. In the case of the syphilitic pregnant woman a 
series of these quantitative tests should be made. Changes in the titer suggest 
the progress in treatment and the chances of having an infant free from syphilis. 
With adequately treated syphilitic women who are pregnant one can expect 
about 93 per cent of the offspring to be free from the disease. A quantitative 
test should be made on the blood of every newborn infant if the mother is, or 
has been, syphilitic. 

Infants whose blood at birth gives a positive reaction but who present no 
clinical evidences of syphilis should not be treated immediately, but their blood 
should be tested every three days for the first three weeks. A falling titer means 
that the child is nonsyphilitic and a stationary or increasing titer, that there is 
infection. In a syphilitic newborn infant there may be a delay in the positive 
response; so, when there is reason to be suspicicus, retesting at intervals is wise. 
The technical details of this quantitative method are given. 


JANNEY, Wauwatosa, Wis. 


SYPHILIS AND PREGNANCY. M. TRAUTMANN, Wisconsin M. J. 37:286 (April) 

1938. 

Since it is estimated that from 10 to 20 per cent of all males in the United 
States (1919) are syphilitic, the lesser percentage of syphilis in unmarried females 
rapidly approaches that of syphilis in males soon after marriage. This makes 
congenital syphilis the largest single cause (Jeans) of death of fetuses at or before 
term. In a syphilitic family 75 per cent of the living children and 5 per cent 
of all infants are syphilitic. 

The work of various authors is cited.in estimating the prevalence of congenital 
syphilis in treated and in untreated mothers. In all such investigations there is 
shown a startling prevalence of syphilis, and the favorable influence on the infants 
of active treatment of pregnant mothers is just as striking. Among 1,000 cen- 
secutive stillbirths in Wisconsin, 334 were assigned to causes that might well 
have a relation to syphilis, i. e., 298 to unknown causes, 82 to maceration, 47 to 
hydrocephalus and so on. Since only 4 of the 1,000 were reported as syphilitic, 
it seems highly probable in the face of the known frequency that the Wassermann 
test is not being made often enough and that clinical observation with syphilis 


in mind is not being done well enough. TANNEY. Wauwatosa. Wis 


PREVENTIVE MEDICINE AND CONTROL AND TREATMENT OF TUBERCULOSIS AS SEEN 


IN SovieT Russia. W. T. Munro, Edinburgh M. J. 45:70 (April) 1938. 


Munro writes cf what he observed in a visit to Soviet Russia, where the 
structure of medical practice is socialized. Among his observations, he mentions 
child welfare stations and a créche in Moscow and a preventorium in Karkoy. 
Children seem to be carefully observed from the time of birth to the end of 
childhood. Parents leave their children at the institution while they are at work 
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the Children’s Sanatorium in Kiev only children with pulmonary 

epted. They are from 8 to 15 years of age. Several of thet 

iteral pneumcthorax. 

[he bacteriologist at the Central Tuberculosis Institute in Mos 

paring a method of giving BCG by mouth. The attempt is 
BCG to every newborn child. — 


Kans is 


GNOSTIC VALUE OF ZAMBRINIS PTYALOREACTION IN Tt 

RicciveLLi, N. Nicira and A. Curzi, Gaz. d. hop. 111:381 (Ma 

The authors studied the value of Zambrini’s salivary test in tul 
120 hospitalized patients. Simultaneous physical and roentgen exami 
made, and the whole course of illness was found correlated with tl 
the test. 

\lthough the theoretic foundation of the test is disputed, thes« 
the test as of great practical clinical value. Without giving numeri 
state that the lower the values obtained with this test the less was 
of the patient to tuberculosis. 

When the tuberculosis progressed, the salivary test always indi 

several occasions it indicated a complication (pleurisy, hemop 
iggravation of the condition one or two days before the usual clini 
(such as fever) revealed them. 

The test is performed by collecting about 1 cc. of 
dry test tube (after the patient has rinsed the mouth irom three t r tjmes 
with distilled water) and adding to it from 15 to 20 drops of reagent color 
obtained varies from pale yellow to deep violet; high resistance t 
is indicated by the violet color. 


S1S 


IAT 


\NTITUBERCULOSIS CAMPAIGNS. T. AversA, Méd. inf. 9:97 (April) 


Chis article deals with the nature of childhood tuberculosis 
methods of diagnesis and prophylaxis of this disease. 


rUDIES OF THE PRIMARY COMPLEX OI 
de med. inf. 6:365 (Oct.) 1937. 


Francisco made a comparative study of the different theories 
imary infection and its development. He concluded that althoug! 


litter in terminology, in conception they are alike. On anatomopat! 


iderations the concepts of Parrot and Ranke are most acceptabl: 


he importance of roentgenograms is stressed. Several should 


SCHL 


[PORTANCE OF ROENTGENOLOGIC EXAMINATION OF INFANTS AW 


C. Lopes Domincues, Arch. de pediat., Rio de Janeiro 10:337 
Roentgenograms illustrative of syphilitic osteochondritis ares] 
SANFORD 

ULOTOXIC MENINGITIS. E. KNopr, Monatscl 


] 


1938 


he spinal fluid of 2 children with tuberculosis who showed 
ms showed a faintly positive reaction for protein and an 
In a short time the symptoms disappeared. Knopf 


tuberculotoxic reactions. GER 
EI 
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Diseases of Blood, Heart and Blood Vessels and Spleen 








AN ATTEMPT TO OBLITERATE THE PATENT Ductus ARTERIOSUS IN A PATIENT 
WITH SUBACUTE BACTERIAL ENDARTERITIS, A. GRAYBIEL, J. W. STREIDER and 
N. H. Boyer, Am. Heart J. 15:621 (May) 1938. 

A woman 22 years of age had an infection with Streptococcus viridans com- 
plicating patency of the ductus arteriosus. An attempt was made to obliterate the 
patent ductus in the hope of relieving the bacterial endarteritis. At operation the 
ductus was found to be so intimately attached by fibrous tissue to the pulmonary 
artery that it could not be freed, and an effort was made to close it with a series 
of plicating sutures. This resulted in reduction of the lumen, but obliteration was 
not complete. Four days after the operation the patient succumbed suddenly from 


















acute dilatation of the stomach. 















Autopsy revealed vegetations at the pulmonary orifice of the ductus and in the 4 
wall of the pulmonary artery. a 

The authors believe that in selected cases removal or obliteration of the patent 4 
ductus should be attempted before the appearance of heart failure or of subacute 
bacterial intection. GiBson, Chicago. 4 
Heart SouNps IN NoRMAL CHILDREN. M. H. McKee, Am. Heart J. 16:79 

(July) 1938. 





In order to establish normal standards, stethographic records were made on 
105 apparently healthy school children. Four distinct sounds invariably accom- 
panied each heart beat, namely, the first, the second, the “physiologic” third and 
a supposedly auricular sound, which preceded the first. The last-named two were 
low in pitch and usually of little intensity, and therefore were generally inaudible 
The first or the second sounds or both were frequently split. 











Sinus arrhythmia was always present. The differences in the intersphygmi 
intervals depend on the time elapsing between the third sound and the following 
auricular sound. The intensities of the various sounds depend on where the 






microphone is placed and vary greatly with changes in the cardiac rate. 

\t the apex, a moderately low-pitched, usually faint systolic murmur was 
present in all instances, which suggests that too much significance should not be 
attached to such murmurs when they are barely audible with the stethoscop: 







No diastolic murmurs were encountered. 
This investigation indicates that splitting of the first or second heart sound 





and the presence of a third sound have no pathologic significance. 





FroM THE AuTHOR’S SUMMARY [GIBSON, Chicago]. 

















HEART SOUNDS AND MURMURS IN CHILDREN WITH RHEUMATIC HEART DISEASE. 
M. H. McKee, Am, Heart J. 16:88 (July) 1938. 











Stethograms of 119 children with organic heart disease showed abnormally loud : 
second sounds at the pulmonic area in 19 per cent. Otherwise the heart sounds ; 
were not outside the normal range. 4 





Apical systolic murmurs which were present in cases of mild cardiac damagt 





appeared similar to those found in normal records except for increased intensity 
With more advanced heart disease these murmurs became slightly higher pitched 







Apical diastolic murmurs in children whose heart disease is not far advanced 
may come and go from time to time during periods of apparent inactivity of 1) 






disease or even during varying phases of respiration. Gipson. Chicago 












FURTHER OBSERVATIONS ON APICAL SystoLtic MURMURS IN CHILDREN. L. G 
STeveR and M. H. Finepserc, Am. Heart J. 16:351 (Sept.) 1938. 









‘ 


Of 33 children with apical systolic murmurs who were followed for more 





et 
< 
al 


ten years, 27 per cent acquired serious valvular heart disease (chiefly mitt 








un 


col 
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sis), 61 per cent still had systolic murmurs and nothing mort 
lost their murmurs entirely. 
Those who acquired mitral stenosis did so between 1 and 9 
usually between 4 and 6 years) after the discovery of the original 
A slight elevation of temperature in a child with an apical systoli 
f no significance as a prognostic sign. It is possible that in childre: 
systolic murmurs there is an abnormal tendency for early hypertensiot 
Conclusions drawn after following 100 children with systolic mur 
vears were unshaken by following 33 of the same children for an addit 


our years OF more. AvuTHOoR’s SUMMARY [GIBSON, 


Is CopaALt OF ANY SIGNIFICANCE IN THE TREATMENT OF MILK A 
[IRON AND Copper? E. J. UnpERwoop and C. A. ELvEnJeEM, 
124:419 (July) 1938. 

In rats with anemia induced by a diet exclusively of milk [ 
Elvehjem investigated the hemoglobin response to cobalt-free iron 
unpurified iron and to additional amounts of cobalt. They found n 
the hemoglobin response in the three groups of rats. They believ 


cobalt found in milk are probably sufficient to take care of the 


al 


LIMPER, Loui 


RELATIONSHIP OF RHEUMATIC FEVER TO SuB-AcUTE BACTERIAI 
J. A. HotMes, New Orleans M. & S. J. 90:71 (June) 1938 


Holmes gives a good brief review of the literature on the causes 


matic and subacute bacterial endocarditis. It is shown that tl 


1¢ 


causes of rheumatic endocarditis are unknown. 


In subacute b icterial 
15 


per cent of the Cas¢ 
Although apparently due to different organisms, subacute bacterial 


is shown to be usually (in from 65 to 90 per cent of cases) secondary 
rheumatic endocarditis. It is pointed out that on the basis of 


the etiologic agent is Streptococcus viridans in ‘ 





experi! 
teriologic, immunologic and pathologic evidence these 


qdiseases seem 


BERKLEY, Los 


ENT 2 SPLENIC ANEMIA AND BANTI'S 
1:1320 (June 11) 1938. 


\ll patients admitted to the London Hospital from 1907 to 1 


nosis of splenic anemia or Banti’s syndrome were subjected to deta 
Oi the 129 whose symptoms and signs were surveyed, 35 failed to fulfil 


ments. Ot the remaining 94 patients, 51 were treated by splenectot 


concluded that splenectomy did not improve the 


prevent the progress ot the cirrhosis or of the 


ty ? , : 
Aalemesis 


iba atch ane a ath 


Sane i: 


ENITAL ISOLATED DEXTROCARDIA DEVE! 
Lancet 1:1331 (June 11) 1938. 


Congenital dextrocardia without transposition of the other viscet 
ss 


41 year old woman. Auricular flutter developed, with congestive 


aN SS 


terminal septicemia. The observations at necropsy suggested tl 
la was due to a rotation of the long axis ot ie heart in a clockw 
at the left ventricle lay anteriorly. an abnormal 


117 
1 


monary artery and the aorta. LANGMANN. N 
e GM VN, M 
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DIAGNOSTIC SIGNIFICANCE OF ORTHODIAGRAPHY. M. DE BIEHLER, Arch. de méd. 
d. enf. 41:495 (Aug.) 1938. 
Orthodiagraphy was introduced as a complement to roentgenoscopy by Moritz, 
in 1900, and carried forward through the investigations of Bardet, Duhem and 







others. 
In urging this method of examination in cases in which cardiac disease, con- 








genital or acquired, is suspected, the author reports observations in cases of 





organic disorders and offers several case histories to demonstrate the value of the 






procedure. AMESSE, Denver. 









A RARE CASE OF CARDIAC ARRHYTHMIA IN A GIRL OF SEVEN YEARS. V. MIGLIonrt, 

Riv. di clin. pediat. 36:694 (Aug.) 1938. 

The patient had previously had hemichorea and rheumatic heart disease with 
mitral insufficiency. A recurrence of the arthritis occurred during an attack of 
scarlet fever. The child then showed a gallop rhythm, with a pulse rate of 
between 120 and 160 per minute. Later there was a sudden and surprising chang: 
to bradycardia and a pulse rate of 70. This arrhythmia later disappeared and 
was defined as bathmotropic by Migliori. 

The electrocardiograms are reproduced and demonstrate regularly recurring 
auricular premature beats following the QRS waves; these beats were usuall) 
blocked because of their early prematurity and because of the fact that the ven 
tricle was still refractory. The tracings are unusual and therefore of considerabk 











academic interest. Hiccins. Boston. 






LEDERER’S ANEMIA. A. CArrRAU and M. E. MAnrero, Arch. de pediat. d. Uruguay 
9:227 (April) 1938 


\ case of acute anemia in a 7 year old boy is reported. Improvement occurred 







after two blood transfusions and intramuscular injections of liver. The diagnosis 
of Lederer’s anemia was made. However, an intercurrent varicella developed and 
led to the death of the child on the fortieth day after his admission to the hospital. 






ScHLUTz, Chicago. 









) 


TRANSPOSITION OF THE GREAT VESSELS. G. CARDELLE, F. Borces and B. SANCHEZ 
SANTIAGO, Bol. Soc. cubana de pediat. 10:195 (May) 1938. 






The importance of the angiocardiographic procedure (in which a radiopaqu 





material is injected intravenously) is emphasized. The authors were able to diag 
nose congenital malformation of the heart in a 13 day old infant. The anomaly) 
consisted of patency of the interventricular septum and transposition of the aorta 










ScuHLutz, Chicago. 






RoGER’S DISEASE IN INFANTS. G. CARDELLE, B. SANTIAGO and R. P. ReEyEs, Bol 
Soc. cubana de pediat. 10:259 (May) 1938 






+ 
tiie 





The authors present a case in which Roger’s disease was diagnosed by 
ngiocardiographic technic, the finding being a patent interventricular septun 
which was reveaied by both direct and indirect signs. The disease is not rart 


he 









cases it is compatible with life. Convers. Chicas 


[n the majority of t 









INTERAURICULAR COMMUNICATION DIAGNOSED BY AN ANGIOCARDIOGRAPHIC TECH 
nic. A. CASTELLANOS, R. Pererras and A. Garcia, Bol. Soc. cubana de pediat 
10:277 (May) 1938 

A detailed description is given of the angiocardiographic technic (radiopa 
material injected intravenously) for determination of the anatomic condition ot 




















bi 
é 
x 


ee ree aN 


va eRe 


vi pe ae RY 








ABSTRACTS FROM CURRENT LITERA/? 


ties of the right side of the heart post mortem. A typical case 
ondition was thus diagnosed and then confirmed by autopsy. 


I)IAGNOSIS OF CONGENITAL HEART DISEASES. 
cubana de pediat. 10:293-304 (May) 1938. 


the Infant’s Hospital, Habana, Cuba, use is being made of a 
stic aid for the detection of congenital cardiac diseases, nam 
ography with radiopaque materials. The accuracy and rapidity of 1 
emphasized. The procedure was first described by Castellanos and P 


CHI 


rpuS MACULOSUS WERLHOFII (PURPURA HAEMORRHAGICA): \ 

CIENCY AND THROMBOCYTOSIS. E. ScHIFF and C. HirscuHi 

Kinderh. 147:81 (July) 1936. 

Observations on both man and rats enable the authors to state 
as no influence on the production of thrombocytes. A fat-solubl 
tained in sesame oil is the activator in preparations of vitamin A. 


LANDAU, Ha 


IGENITAL HEART DISEASE: ROENTGENOLOGIC AND CLINICAL D 
[. Hecxo and O. Vycuytit, Casop. lék. Gesk. 75:921 (July 17 


The authors present 22 cases of congenital heart disease, in 20 « 


ervations were checked by autopsy, and in addition they pres 
idiopathic cardiac hypertrophy. The diagnoses were: transpositior 

vessels (8 cases), isolated septal defect of the auricle (4 cases), stenos Lortic 
isthmus (4 cases, in 1 of which there was an associated intervent septal 
defect), combined interventricular and interauricular defects (2 cas mbined 
patent ductus Botalli and interventricular septal defect (1 case), st f th 


lonary artery (1 case) and a fibrous anomaly of the tricuspid 





antemortem diagnosis was correct in 5 cases. The roentge: 
ss value in diagnosing congenital heart disease in the newbor 
niants. The value of cyanosis and the qualities of the n 
It is possible that in some cases the murmur is intensified 


al murmur. 


Diseases of Nose, Throat and Ear 


Mutism: CONSIDERATION OF ITs C 
med. d. enf. 41:257 (May) 1938. 


e study of deaf-mutism is of the deepest interest wheth 

a medical, an educational or a social point of view. TI 
mutes in France in 1926, giving a ratio of 47 to each 100,006 
1851 the proportion of deaf-mutes was 82 to each 100,000. 

n striking contrast with those relating to blind persons, 
been steadily increasing during the past thirty years 
be, as chief of the National Institute cf Paris, report 


t} 


he 263 pupils, whose ages range fron 
been received not only from every porti 
les and represent all social groups. The di Aristotl 
is the primary defect and mutism a sequel. Among the qu 
lly arise in the study of these children are: What is the 
Is it congenital? What is f 
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Castex and Thallon have suggested the following classification: (1) congenital 
(2) acquired deaf-mutism; (3) deafness occurring late without 
(4) mutism without deafness. The proportions of these various 
the Paris training school were, respectively, 47.9, 46.9, 4.16 and 





deat-mutism ; 
and 






mutism, 





categories at 
0.8 per cent. 

The etiologic facts of deaf-mutism are obscure; in spite of the view commot 
held concerning the influence of syphilis, this is not in evidence in the great 
majority of cases. In cases of congenital deaf-mutism, one is prone to assume 
that maternal trauma may be a factor, althcugh endocrine disturbance seems 
more rational. Patients suffering from acquired deaf-mutism, while occasionally 
results of injury, more frequently trace their disability to rhinopharyngeal 
or otitic infections in early infancy. It is obvious that the difficulties of recon- 
stituting the history of such deaf-mutism are numerous and often insurmountable 
Comby declared that acute encephalitis in this period of life spares the auditory 
apparatus more frequently than one has been led to believe; all authorities, how- 
ever, stress the baneful influence of cerebrospinal meningitis in this regard. Here 
the deafness is practically always bilateral and complete. In this connection it 
is interesting to note that the percentage of deaf-mutism in Switzerland is six 
times as great as that in Belgium, which brings up the question cf climate and 






ly 










showing 












of frequent colds. 

Labbé discusses at length the importance of family predisposition to deafness 
and also seeks to clarify conceptions of heredity as a causative agent. Malformations 
are likewise given proper consideration. 










of the inner and middle ear 





AMESSE, Denver. 
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geneesk. 82:13 





PNEUMOPHONE, AN APPARATUS FOR MEASURING THI 
Mippte Ear. H. A. E. van DisHoeck, Nederl. tijdschr. v. 
(Jan. 1) 1938. 

When a sound of constant intensity is conducted by way of the 
to the ear, it is possible, if the air pressure in the external auditory meatus is 
gradually lowered from positive to negative, to mark off a special zone of most 
distinct hearing (Z. D. H.). On this principle a small apparatus, the pneumophone, 
was built for clinical purposes. It appeared that the Z. D. H. in normal 
extends from +2 to —2 cm. cf water In the case of catarrh of the 
eustachian tube after a tonsillectomy or a nasal operation, the Z. D. H. was found 
to be negative, for instance, from —16 to —20 cm. of water pressure. Directl; 
after air insufflation and before swallowing, a strongly positive Z. D. H. was found, 
for instance + 10 to +14. Therefore the Z. D. H. is a means for the quantitative 
diagnosis of tubal stenosis and a check on the effect of insufflation. In the cas 
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of perforation of the ear drum and in the case of ankylosis of the stapes there 1s 
no Z. D. H. at all. For the diagnosis of ankylosis of the stapes the test witl 
the pneumcphone must be preferred to the unreliable results of the test of Gelle 
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PLETHYSMOMETER FOR USE IN DIAGNOSING OBSTRUCTION OF THI 
AND OF THE JUGULAR VEIN. H. A. E. vAN DISHOECK, 
geneesk. 82:277 (Jan. 15) 1938. 

On obstruction of one jugular vein by unilateral compression of the neck, on 
observes a swelling of the inferior the on the same side. This 
symptom has its crigin in congestion of the pterygoid plexus by the venous blood 
In a few cases this symptom can be found b) 
means of a specially constructed “nos¢ 


“NOS! 
SIGMOID 
Nederl. tijdschr. V. 





SINUS 






concha of nose 






the endocranium. 





coming from 
anterior rhinoscopic examination. By 
plethysmometer,” the swelling of the nose can be detected in nearly every cast 
As a consequence, this phenomenon can be used as a symptom of obstruction 

pressure by 







sigmoid sinus in cases of thrombosis, of 





the jugular vein and of the 
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ABSTRACTS FROM CURRENT LITERATI 


tumor or abscess of the brain and of congenital absence of the s 
ugular vein. In the latter case, on the side of the obliteratio1 
ill be negative while on the other side it will be strongly positi 


VAN CREVELD, Amsterdam, 


Diseases of Lungs, Pleura and Mediastinum 


SPUTUM TYPING IN PNEUMONIA IN INFANTS. N. HIRSCHBERG, A Pediat. 

55:521 (Sept.) 1938. 

Pneumonia in infants may be due to various organisms. St ashings 
23 infants under 1 year of age were typed by the Neufeld method. At the 
time cultures were made from the same specimens, to be exam six hours 
by the Neufeld reaction. When no positive typing occurred either of 

these methods, the cultures were incubated for a longer period t rtain the 
presence of pneumococci too few to be typed by the direct method to determine 
the presence of other bacteria. 

Only 2 of the 23 specimens showed pneumococci. From the oth ecimens 
all types of bacteria that are usually found in the adult nose an { 
he lungs were isolated. 

In 9 of 15 infants who came to autopsy pneumococci were s to be the 
predominating organisms. 

In a second series 65 laryngeal swabs were taken in the same mani Pneumo- 
cocci were demonstrated in 19 instances; in 17 the organisms were t y the 
direct method; in 2, after routine culture. 

The apparent lack of success might be due to absence of pneut 
than to inefficient methods. 

Forty-four cases of pneumonia in adults, in which various type 
occi had been typed directly from the sputum, were studied. The 
patient was swabbed before a coughing spell had freshly contamina the throat 
Pneumococei of the type found in the sputum were isolated from 15, or 34 per 
cent, of these persons. In no instance was a different type imococct 
recovered. 

Nineteen persons with pneumococci in the pleural fluid were st Only 
2 were shown to have the organisms in the throat ne of 12 tients with 

' 


pneumococcic meningitis was shown to have the organisms in the 1 { Throat 


swabs from 2 of 10 patients with pneumococcic septicemia showed t ganisms 
Routine cultures will eliminate the relatively expensive l tit nsuming 
procedure of typing material obtained from throat swabs in which 1 imococci 


ire present. 


ABSCESS AND Its RELATION TO SURGERY OF THE UPPER R 
Morrison, New England J. Med. 218:669 (April 21) 1938 
The otolaryngologist rarely, if ever, sees pulmonary abscess as 
his operative cases. Studies of large series of cases of tons 
pulmonary abscess occurring on the average once in 2,000 or 3,000 
In 1925 Lord reported 227 pulmonary abscesses observed at the 
General Hospital between 1909 and 1924. Of these, 96 (42 per « 
perative procedures ; 78 (34 per cent) followed operations on the 
ory tract, of which 21 (9 per cent) occurred after the extractiot 
<2 per cent) after tonsillectomy, and the remaining 8 after operati 
\spiration of foreign bodies was responsible for 8 abscesses. In 


per cent) of the abscesses were ascribed to pneumonia. 
phagoscopic examination. The cause of the rest was not determit 
rom the point of view of the prevention of abscess of the 
ropositions stand out: Tonsillectomy and other operations on the 
major surgical procedures. They should be performed in a | 
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patients should be carefully followed. Local anesthesia is preferable to gene 
but more important than the type of anesthesia is the qualification of the anes 
thetist. It is well established that the danger of pulmonary abscess after tonsi 
lectomy is much greater in adults than it is in children. 






Extractions of teeth should be done in several sessions, obviating general anes 
thesia and too large a wound, and also minimizing the danger of aspiration of 






foreign body. GENGENBACK, Denver. 









TREATMENT OF ASTHMA IN CHILDHOOD. C. P. LAPAGE, Practitioner 141:318 
(Sept.) 1938. 






Asthma is due to a combination of several causes. There may be local lesions 
in the lung following an attack of pneumonia in early life; spots of irritation 
may be present in the nose, throat or bronchial glands; sensitization to som: 
special protein may have taken place. But there is also an underlying dispositional 
tendency to metabolic error with a consequent disturbance of the autonomic nervous 







system. 






Palliative Treatment.—Lapage recommends administration of epinephrine inha 
lants and antispasmodics, change of climate and other measures. 







Preventive Treatment.—Three measures are advised: (1) removal of immedi 





ately exciting factors by: (a) treatment of the local lesion, e. g., bronchiectasis, 
chronic bronchitis or a sensitive nasal membrane; (b) avoidance of special irritants, 
such as pollens, foodstuffs and house dust, or, alternatively, desensitization. 







Removal of health-lowering foci of sepsis, such as infected tonsils, adenoids 


and teeth, and operative antral or sinusal sepsis, nasopharyngeal catarrh, bronchi 






ectasis and chronic infection of the bowel. 






3. Use of general measures, such as the production of shock by means of pep 





tones and tuberculin, which may raise the serum resistance to external factors, 
and of general health measures such as the application of ultraviolet rays and visits 






to regions with suitable climates. 





4. Attention to metabolism to prevent accumulation of fatty acids in the bloc 





and attacks of hepatic origin. 






5. Cultivation by exercises of body control and of habits of thought which lead 
to ordered control of the autonomic nervous system. Such control tends to elim 






inate the undesirable reflex, which asthma is, or to remodel it into something less 






disturbing. 






hildhood is often good if treatment is based on tl 





The outlook for asthma in « 
preventive lines of gradual reestablishment of metabolic tolerance and educational 







establishment of control of the autonomic nervous system. 






Francisco 





GELSTON, San 














SUFFOCATIVE CATARRH. J. CATHALA, P. AuzEpy and A. BRAUuLT, Rev. franc. « 


pédiat. 14:105, 1938 








The authors describe two types of suffocative catarrhal infection. The first 
which suggests a plugging of the bronchi, may result in sudden recovery « 
sudden death. The second type has a more uniformly bad prognosis, with 






pathologic picture resembling capillary bronchitis or bronchopneumonia. 






LESLIE, Evanston, Ill 






PNEUMONIA IN INFANTS. C. GIANELLI and E. PELuFFo, Arch. de pediat 
Uruguay 9:269 (May) 1938 
Gianelli and Peluffo present 2 cases of pneumonia in infants in which t 
disease was frank and definite but the temperature curves were irregular fro 
the onset until recovery. This finding could not be attributed to the presence 









any complications. Scuiutz, Chicago. 
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ABSTRACTS FROM CURRENT LITERA? 


RGIC INFILTRATION OF THE LUNGS IN BRONCHIAL ASTHMA 
Kinderarztl. Praxis 9:322 (Aug.) 1938. 


attack of bi 


a 2 year old child suffering from a severe 
teenogram showed a rather dense infiltration of the 


right hilar 
The child had no fever. 


The reaction to tuberculin (1 
The sedimentation rate was 11 mm 
gs speak against pneumonia and tuberculosis 
nomenon. 


Wal 
LU) 


ere was no leukocytosis. pel 


and in favot 


HEYMANN 


Diseases of the Gastrointestinal Tract, Liver and Peritoneum 


SIMPLI 


E TEST FOR DETERMINING THE PRESENCE OF GASTRO-INTI 
\ PRELIMINARY Report. E. E. WotpmMan, Am. J. Dig 
June) 1938. 


Phenolphthalein in a dose of 0.1 Gm. is given by 
specimens of urine are obtained at two and four hour int 
hour specimen may be necessary in cases 
rdiac failure, fever or dehydration. 
One gram of white phenolphthalein is dissolved in 100 


The dose administered is 10 cc. 


mouth on 


I acute or 


ot this 
with water to make it more palatable. T 


L Cl pel cent sod 
to the urine, which should be examined promptly t 


I 
tron 
CLIUIIS, 


i) aV\ 
[his test was carried out on 112 subjects, 77 of whom had no 
testinal lesions. Of the 35 patients with lesions, 34 had 


henolphthalein in the urine; the patient who did not hav 


a 


a 
iphic evidence of an irregular duodenal cap and had 


nteen ‘ 
entgenogrs 


fter meals which was relieved by 


food but not alkalis. 
have had an active lesion. Of the 


77 patients with 

tinal lesion, 75 exhibited no evidence of phenol} 

uid four hours. Two of these 77 patients wert 

e presence or absence of a gastrointestinal lesion 

he other coronary thrombosis. 
was refused. The possibl 


Permissio1 


error in a series 


REACTION IN THE BLoop SERUM, 
igest. Dis. 5:231 (June) 1938. 
is highly technical. <A positive 
a mercury bichloride flocculation 


resul 


ere were 87 positive reactions, a pet 


DIAGNOSIS OI 


INCIDENCE. G. 
38. 


his is a report of 4 cases of nontropical spt 


ipanied by other cases of nontropical sprt 


n about the familial incidence of sprue. 
er 


extract apparently is a specific for 


spru 
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The diagnosis of nontropical sprue is suggested by a history of increased fr: 
quency of bowel movements, abdominal distress and exacerbation of intestinal 
peristalsis after ingestion of certain foods. In addition, examination of the stool 
reveals only soft material or partially undigested foods but never blood or pus 

The final point in diagnosis is that of increased mobility of barium sulfate jn 
the intestinal tract, so that it reaches the sigmoid at the end of from three to fou 
hours after ingestion. Males and females seem to be affected in equal proportions 


Morrison, Savannah, Ga. 





“Cortic” ork Fissure 1n Ano, H. C. Arcurpatp, Arch. Pediat. 55:252 (April) 
1938 
An anal fissure may be the source of pain in an infant. Four cases ar 


presented. Orr, Buffalo. 





AN OvuTBREAK OF JAUNDICE IN Detroit. J. G. MOoLNer and J. A. Kasper, 

J. A. M. A. 110:2069 (June 18) 1938. 

Seventeen cases of jaundice occurred among children and concurrently several 
among dogs in a Detroit epidemic. The findings in a fatal case in a 3 year old 
child are reported, including the identification of Spirochaeta icterohaemorrhagica 
The serum of this child caused agglutination of the spirochetes. 


Cleveland. 





HEYMANN, 








A Bactertotocic Stupy oF Liver ABSCESSES IN CATTLE. I. E. Newsom, J. Infect 
Dis. 68:232 (Nov.-Dec.) 1938, 
Newsom reports that most abscesses seen in the livers of slaughtered cattle 
are due to an invasion of the livers by Actinomyces necrophorus. Occasionally 
Corynebacterium pyogenes and a white coccus may also be present. 


Toomey, Cleveland. 








INTERMEDIATE BACTERIEAE FROM THE INTESTINAL TRACT OF THE RHESUS 
Monkey. W. S. Preston and P. E. Crark, J. Infect. Dis. 63:234 (Nov 


Dec.) 1938. 





NEw 


Sixteen strains of previously undescribed motile rods, gram-negative and _ not 
fermenting lactose, have been isolated from the intestinal tracts of rhesus monkeys 
hey represent new species of the tribe Bacterieae. They show closest cultural 
similarity to, but no antigenic relations with, the genus Eberthella. 


Toomey, Cleveland 














BANANA AND BANANA PowpbER THERAPY IN DIARRHEAL DISEASES OF INFANT 
AND YOUNG CHILDREN. FE. A. Socotra, New Orleans M. & S. J. 91:192 


(Oct.) 1938. 











Following the lead of Joslin, Brubaker and European investigators, Socola 
reports his experience with (1) fully ripe bananas creamed, and (2) banana powder 
The total number of cases in which studies were completed are classified as 
follows: 
1. Dietetic diarrhea—31 cases. 
(a) Mechanical (simple diarrhea due to ingestion of some specific indi 
gestible food)—5 cases. In this group the results were excellent 
The condition cleared in 4 within twenty-four hours and in the fiftl 
in forty-eight hours. All the children were over 1 year of age. 
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(b) Putrefactive (attributed to indigestion of protein)—5 Che 
results were excellent; all the children showed prompt g and 
gained in weight. All were over 1 year of age. 

(c) Fermentative (due to indigestion of carbohydrate)—2] Ten of 
the patients were over and 11 under 1 year of ag gained 
weight. The results may be classified as follows: excel 18, fair 


in 2 and poor in 1, 


2. Infectious diarrhea—15 cases. The results were excellent 1 1 fait 
3. Eleven children gained weight. 
3. Parenteral diarrhea—30 cases. The results were excellent i nf 


ind poor in 4. 


4. Bacillary dysentery—2 cases. The results were excellent in 1 rin l 

Socola concludes that banana therapy is safe, practicable and the 
diarrheas of infants and young children. — : ' 

- »9ERKLEY, es 

“PRIMARY STREPTOCOCCIC PERITONITIS TREATED WITH SULFAN os 

Hors.tey and D. G. CHAPMAN, South. M. J. 31:999 (Sept.) 193 

Horsley and Chapman present the case of a 13 year old boy wh tically 
il from “primary” streptococcic peritonitis. He made a spectacu very 
following operative drainage and the administration of 100 cc. of a r cent 
solution of prontosil (the disodium salt of 4-sulfamidophenyl-2’-azo-7 
l’-hydroxynaphthalene-3’, 6’-disulfonic acid) and 20.8 Gm. of sulfani ver a 
nerie Pitan idaiy 
period of nine days. Cen 














RADIOLOGY IN THE DIAGNOSIS OF HyperRtTROPHIC PyLoric STENOS AY, 


\rch. Dis. Childhood 13:145 (June) 1938. 


The current opinion regarding the value of roentgenologic exai n the 
diagnosis of hypertrophic pyloric stenosis is discussed. The obs in 12 
children with hypertrophic pyloric stenosis and in 12 normal cl ter a 


barium sulfate meal are described. While the motility of the s 


to be as a rule impaired in hypertrophic pyloric stenosis, this is n ible 
rule. In some stomachs showing hypertrophic pyloric stenosis the 1 S as 
od as in the normal stomach. When the time involved in this met xam 
ition and the variability of the observations are considered, the o1 tifiabl 
onclusion is that it has no place in the diagnosis of hypertrophic tenosis. 
(he most reliable evidence of hypertrophic pyloric stenosis is tl fa 
tumor. A palpable tumor is present in all cases KELLY. } 
DvuopENAL ATRESIA; GASTRO-ENTEROSTOMY; Recovery. K. H. 7 and 
D. Levi, Proc. Roy. Soc. Med. 31:761 (May) 1938 
Duodenal atresia and gastroenterostomy, followed by recovet reported 
a child fourteen weeks after operation. The child was submitt ition 
it the age of 6 days. At the time of the report the patient was well 
as any normal child. The full details of the operation and notes « tient’s 


uly progress, including the treatment and feeding, are given 


\ 


WILLIAMSON, N ; 
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Pyrtoric STENOSIS IN AN INFANT AGED FiIvE Montus. C. Harris, Proc. Ri 
Soc. Med. 31:767 (May) 1938. 
Rammstedt’s operation was performed on a 5 month old child. The infant 


made an uneventful recovery. WILLIAMSON, New Orleans 


















CERVICAL ADENOPATHY DISCLOSING A PHARYNGEAL EPITHELIOMA IN A Boy | 
NINE Years. M. Conpat, J. GAprAT and J. LASSERRE, Arch. de méd. d. eni 
41:563 (Sept.) 1938. 

Neoplastic adenopathies, frequent enough in adults, are extremely rare i; 
children. The writers report a case of voluminous cervical adenopathy whicl 
for several months was the sole manifestation of latent epithelioma of the pharynx 
Cervical adenitis followed an attack of measles; the origin was at first consider¢ 









1 


tuberculous, and the boy was subjected to radiotherapy, without visible improve 
ment. When he entered the hospital a painless mass was noted occupying th 
entire lateral aspect of the right cervical region; the skin was not adherent. On 
the left side three small nodules presented along the course of the jugular vein, 
but no further ganglionic area was involved. Examination of the posterio: 
pharyngeal wall revealed a tumefaction, particularly noticeable toward the right 
Histologic investigation following removal of one of the small glands of the left 
cervical region and of tissue from the pharyngeal tumor showed identical evidenc: 
ot a basocellular epithelioma, springing primarily from the mucosa of the pharynx 

The evolution of the neoplasm was rapid; the boy became dyspneic, and a fatal 










hemorrhage terminated life seven months after the cervical adenopathy was first 





AMESSE, Denver. 













PAROTITIS STREPTOTRICHOMYCOTICA: REPORT OF A CASE. O. HNEvkKovsky, Arc! 


de méd. d. ent. 41:569 (Sept.) 1938. 






Infection with Streptothrix is so rare that its presence in a given case is 





usually unsuspected. The second case of parotitis due to this organism is dis 
ussed in the contribution of Hnevkovsky. A previous instance was reported by 
Frotzel, in 1934. Streptothrix is a saprophyte primarily and is only exceptionally 
identified in acute processes of the respiratory or the gastrointestinal tract; 1 
this respect streptotrichosis resembles actinomycosis. Both infections are likewis« 








relieved by the iodides. 





The case in question concerned a girl of 14. The first symptoms noted wert 
lificulty in opening the mouth and a dull pain over the right parotid area. 


Examination of the blood revealed nothing, as also investigations into the possi 
ilitvy of tuberculosis and syphilis. After three weeks, radiation was applied, and 









this was repeated, small doses being employed. Following this, fluctuation was 
ted, and four small incisions were made. A yellowish white discharge from 
two of these incisions revealed the presence of Streptothrix in pure cultur 


Intensive treatment with potassium iodide resulted in prompt and permanent relief 






AMESSE, Denver. 













ANEMIA WITH TUMOR OF THE SPLEEN AND CRANIAL CHANGES CUR! 
AFTER REMOVAL OF A FecAL TUMOR IN THE REctuM. J. CATHALA and 
P. Moret, Nourrisson 26:147 (May) 1938. 


1 
| 







y, the mother having been pregnant for sevei 


A boy was born premature 
months. At the age of 2% years he had a large tumor of the spleen. The hem 
globin percentage was 20, and the red blood cell count was 2,500,000, of whicl 
3 per cent were reticulocytes. The fragility test was normal. There was n 
jaundice. The sku 
thesia and with the use of prostigmine and castor oil, a fecaloma twice as big 


a fist was removed without operation. Rapid, continuous recovery followed. 





11 1 
iI 


changes were those found in Cooley’s anemia. Under anes 


HyMANN, Cleveland. 
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ABSTRACTS FROM CURRENT LITERA! 


ES ON THE SPEED OF APPEARANCE OF NEUTRAL RED IN TH 
\FTER INTRAMUSCULAR INJECTION OF THE DYE INTO 
AND INTO INFANTS WITH FUNCTIONAL GASTROINTESTI 
A. Ferro, Lattante 9:187 (May) 1938. 


[he dose of neutral red injected was from 1 to 2 cc. of a 


ution. The injections were made after the infants had been wit d for 
lve hours. 

f 50 healthy infants from 1 to 15 months of age who were gi\ test, no 

dve was excreted by 5. In the others the dye appeared in the gast1 between 

and forty minutes after injection; the mean of greatest ncy was 

tween eight and twelve minutes. The speed of secretion was cons neither 

ister nor slower in breast-fed than in bottle-fed infants. Of 30 \ infants, 


1 
} 
i 


dye was excreted by 12; in the others the dye appeared in tl juice 
hetween eleven and thirty-two minutes after injection. 

Although in functional vomiting gastric Et to be 
lepressed, the test was believed by Ferro to be of no practical for the 

lividual patient. 


‘AMINATION FOR APPENDICITIS IN THE YOUNG CHILI 

Kinderarztl. Praxis 9:188 (May) 1938. 

Pains due to appendicitis are more pronounced during the nig 

e day. It therefore is typical that in cases of appendicitis child: 

eir parents, have sleepless nights. If the region of McBurney 

e patient is asleep (either spontaneously asleep or through ad 

enobarbital), and the patient awakens because of the pain, servation 
ivors a diagnosis of appendicitis. If, on the other hand, it is pos to palpate 
McBurney’s region without awakening the patient, acute perforati dicitis 


an be excluded. eee a 


HEREDITARY GASTROINTESTINAL PATHOLOGIC C1 
K. Herrort, Casop. lék. Gesk. 75:1201 (Sept 
Herfort reports that 10 males in four generatio 
strointestinal symptoms. One died of carcinoma 
spasm; 1 had duodenal ulcers; 5 had gastric 
ungest males cf the family, there was at the 
retion and organization of the gastric mucosa 
subsequent ulcer. 


“SUMMER DIARRHEA” OF CHI 
Acta pediat. 20:431, 1938. 


This long, detailed report deals with 700 cases 


ing the year 1936 in Angora, the contemporary 
2,720 persons, according to the census of 1935 
mmunity are breast fed during the entire first 
second year. However, breast feeding appeared 
the disease. The first cases occurred during 
ine of new cases took place during August, at 
xIcosis” was the rule; “exsiccosis” was uncommon; 
s observed frequently. Bacteriologic examination 
dysentery organisms in only a few instances. Ageglutinatior 
Vidal pl 
> cent of the cases. This paucity of evider f infection 


um in 185 cases yielded a diagnostically significant \ 


} 
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tinal pathogenic micro-organisms led the author to suspect the presence of som 
infectional agent that was not isolated, a toxin-producing colon bacillus, fo: 
example. 

Dysentery antiserum appeared to be of definite therapeutic benefit; that this 
effect was nonspecific was made clear when equally satisfactory results wer: 
obtained with normal serum. Cardiac stimulants and restriction of the diet were 
also advantageous. Since breast feeding alone appeared to offer little immunity 
from infection, the author advises that general hygienic measures be scrupulously 
practiced in order to prevent similar outbreaks. The bibliography is brief. 

McCune, New York. 


CeLtrac Disease. G. FANcont, Maandschr. v. kindergeneesk. 7:135 (Jan.) 1938. 

This article represents a discourse by the Swiss pediatrician in November 1937 
in universities in the Netherlands. Special stress is laid on the therapy used in 
Zurich, Switzerland, consisting chiefly in a diet of bananas and acid milk. 


VAN CREVELD, Amsterdam, Netherlands. 


Nervous Diseases 


DySTONIA MUSCULORUM DEFORMANS: A CLINICOPATHOLOGIC STUDY. C. DAVISON 
and S. P. GoopHart, Arch. Neurol. & Psychiat. 39:939 (May) 1938. 


The authors report a detailed clinical and pathologic study of torsion dystonia. 
They specially point out that the main lesions were in the putamen, caudate 


nucleus and dentate nucleus. BEVERLY, Chicago. 


REDUCTION OF INCREASED INTRACRANIAL PRESSURE BY CONCENTRATED SOLUTIONS 
oF HuMAN LyopHILE SERUM. J. HuGHEsS, S. Mupp and E. A. STRECKER, 
Arch. Neurol. & Psychiat. 39:1277 (June) 1938. 

Lyophile serum is concentrated human blood serum. The serum in a frozen 
state is dried in a high vacuum. Sufficient water or 50 per cent sucrose is added 
to produce a concentration of four times normal. The term ‘50 cc. of serum of 
four times normal concentration in a 50 per cent solution of sucrose” indicates 
that the solids of 200 cc. of serum have been dissolved in a 50 per cent solution 
of sucrose to make a vial of 50 cc. 

Such serum is theoretically of value because of the normal impermeability of 
the blood capillaries in man to serum proteins. It is given intravenously up to 
200 cc. at a time. It reduces intracranial pressure for much longer periods than 
50 per cent sucrose alone or other hypertonic solutions. 


BEVERLY, Chicago. 


Moro REFLEX AND STARTLE PATTERN. K. GoLpstTeIN, C. LANpis, W. A. HwuN1 
and F. M. Crarke, Arch. Neurol. & Psychiat. 40:322 (Aug.) 1938. 


The Moro reflex is obtained in young infants and gives way to e startle 
The M fl bt | young infants and gi y to the startl 


pattern. The two may be seen together between 6 weeks and 4 months of age 
\t the latter age the Moro reflex completely disappears. There are two parts t 
the Moro response. In the first part there is stretching of the trunk, the head is 


tilted backward, and there are abduction and extension of the arms and extensio! 
of the hands. In the second part the arms are flexed and brought together befor 
the chest. There is an interval between the two responses. Genetically, the second 
part disappears first. The authors suggest that the second part, which has been 
called the clasping response, may be but a return of the extremities to the resting 
position, They consider it erroneous to refer to the reflex as an adaptive, pr 


tective ¢ lasping response. 
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[he startle pattern consists in closing the eyes, moving the head, 1 ng and 










sr ringing together the shoulders, abducting the lower part of the arm, clenching 

@ e fist, moving the trunk forward, contracting the abdomen and bending the knees. 

Ps [he authors studied the responses by the use of an ultrarapid photographic 
yachine. BEVERLY, ( ge 














Far IN THE INFANT BRAIN IN RELATION TO MYELIN, BLoop VESSEI 


C. R. Tutu, Arch. Path. 25:336 (March) 1938. 










a [his is a contribution to the argument, beginning with the studies chow, 
i concerning the pathologic versus the physiologic nature of the fat { in the 
; elia cells of the white matter of the newly born infant’s brain. Fort brains 
: vere examined. Twenty-five were from infants less than 6 months nd the 
: others were from infants of various ages up to 2 years. Tissues w removed 
: irom the occipital lobe, the frontal and central parts of the cortex and the mid- 
: portion of the cerebellum. Fat was found around the blood vessels and glia cells 
j of the centrum ovale, corpus callosum and white substance of the | part of 
: the gyri in all of 21 infants less than 4 months of age. The fat dé ses with 
j the formation of myelin and ceases at the age of 4 months. Tuthil ncludes 

that the fat is a waste product of myelin metabolism and occurs chiet areas 








poor capillary circulation. \PFELBACH. ( 














\pDIPOSITY AND DIABETES MELLITUS IN A MONKEY WITH HyYPOoTHAI 
S. W. Ranson, C. FisHER and W. R. INGRAM, Endocrinology 238: \ug.) 
1938. 










In a monkey in which lesions had been induced in the hypothalamus posity 








developed within three weeks. At autopsy normal mature testes wer: ind, and 
there was some evidence that premature descent of the testes may ha urred. 
here had also been diabetes mellitus, which was explained by the fi in the 
pancreas of hydropic degeneration of the isles of Langerhans. The | in the 
hypothalamus and the histologic character of the hypophysis, adrenal s and 
thyroid were studied without discovering clear evidence of the ca f the 
idiposity. | ACOBSEN ilo 








Streptococcus Meninaitis. A. R. Everorr, Illinois M. J. 74:162 1938 
Eveloff reports the recovery of a child from postscarlatinal mast tis, com 
plicated by an infection with Streptococcus meningitis, following treatment with 






sulfanilamide. No surgical treatment was resorted to. 





BARBOUR, 












CARE AND TREATMENT OF CEREBRAL Patsies. W. M. PHELPs, J M. A. 
111:1 (July 2) 1938. 
In determining a handicapped child’s mental age. the effect of 1 indicap 
should be remembered, and it may be necessary to observe his leat ° power 
over a period of time. It is fundamental to treatment to determine 1 type of 








S palsy, whether spastic or athetoid. Repetitive methods are of def ise for 

. spasticity, while relaxation is the keynote for the athetoid child plan ot 

i traming should be determined with a view to the child's greatest ne Train 
ing in certain activities should be directed to their proper relatio1 time and 
the muscle groups studied to arrive at the best method of coordinati Surgical 

j treatment may be indicated for the child who is spastic. 

: \dequate care and treatment are complicated and demand extensiv | various 








i nvestigations. HrrersmMa. Kalama 
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INFANTILE CEREBRAL Patsy. (SPASTIC PARALYSIS): A DISCUSSION ON 

Etrococy. C. H. Heyman, J. A. M. A. 111:493 (Aug. 6) 1938. 

Experience with palsy in a thousand children in an orthopedic clinic aided th 
author to analyze the causes. He believes the term “Little's disease” is misused 
and should be deleted, since it probably describes a condition of a different clinic 
and etiologic nature. 

The location of the paralysis indicates somewhat its origin. Asymmetri 
lesions are produced by some factor operating before birth. Other etiologic fa 
tors discussed are neuropathic heredity, primary brain defect, infections, prema 
turity, hemorrhagic disease and accidents incident to birth. 


HerEERSMA, Kalamazoo, Mich. 


EFFECT OF SIMULTANEOUS INOCULATION WITH VARIOUS MICRO-ORGANISMS 0) 
THE PATHOGENESIS OF St. Louis ENCEPHALITIS IN Mice. E. A. Cook 
J. Infect. Dis. 63:127 (July-Aug.) 1938. 
Various bacteria and bacterial toxins and two viruses, that of human and that of 
swine influenza, were found incapable of altering the genesis of St. Louis encep! 
alitis in mice when sprayed together with the St. Louis virus in the nasal passages 


of these animals. Toomey, Cleveland 


RESPONSE OF SPECIFICALLY IMMUNIZED MICE TO REINOCULATION WITH VIRUS 
oF St. Louris ENCEPHALITIS, WITH ESPECIAL ATTENTION TO THE DEVELOP- 
MENT OF Myetitic Symptoms. E. A. Cook, J. Infect. Dis. 63:206 (Sept 


()ct.) 1938 


Intracerebral or intranasal reinoculation of mice from seven to twenty-o1 
days after one or two previous injections of the virus of St. Louis encephalitis by 
either the subcutaneous or the intraperitoneal route may give rise to sudden flaccid 
paralysis of the limbs, with a fatal or a nonfatal outcome. Similar results may 
be obtained by intracerebral reinoculation of mice after one or two previous 
intranasal inoculations. 

The incubation period of the paralytic condition is from five to fourteen days, 
being shorter (from five to eleven days) after intracerebral than after intranasal 
injection (from eleven to fourteen days). 


Suspensions of the brains or spinal cords of such paralyzed animals when 


injected into normal mice give rise to typical encephalitis. Virus in the cord 
usually has a slightly higher relative titer than that in the brain, but in botl 
1e titer is comparatively low and the virus disappears rapidly. 


instances tl 


The localization of the paralytic symptoms is not correlated with the site 

injection, and virus is not detectable in the central nervous system seven, fourteet 
r twenty-one days after the injection of a nonlethal dose. 

The serum of mice given a single subcutaneous or intranasal nonlethal injectior 
of virus possesses little or no neutralizing capacity. However, a certain degree oi 
immunity is shown to exist in animals so treated by their resistance to subsequent 
inoculations of virus rapidly lethal to controls. 

The chief pathologic changes in the spinal cords of paralyzed mice are vascula 
congestion, perivascular and diffuse round cell infiltration, proliferation of microglt 
and nerve cell degeneration, especially in the anterior horns. 


Toomey, Cleveland 


DIAGNOSIS OF MENINGITIS IN THE NEWBORN AND INFANT Pertops. M. Coop! 
stock, J. Michigan M. Soc. 37:698 (Aug.) 1938. 
Cooperstock points out that the etiologic factors of meningitis in this ag 
group differ from those of meningitis in older children and adults. The clinical 
picture of meningitis is generally absent, and initial symptoms are lacking. The 
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ABSTRACTS FROM CURRENT LITERATURI 


terior fontanel. A high fever is usually present, though not always, 
ikocytosis in the absence of fever is of significance. 

Seven case histories are reviewed briefly. 

It appears that in many cases of unexplained fever an examinat 


st helpful symptoms in early diagnosis are convulsions and _ buls 


nal fluid may give a proper diagnosis. eee 


Low-Up Report OF NINETY-NINE CHILDREN WHO RECEIVED | 

FOR CHorEA. L. P. Sutton and K. G. Dopce, J. Pediat. 12:4! 
1938. 

Sutton and Dodge present a follow-up study of 99 children wl 
iven fever therapy in their first attacks of chorea and in most of thet 
ttacks. The results were compared with those obtained on 60 child: 
ot receive this treatment. The subjects are divided into two groups 


eroup is composed of 48 treated and 23 untreated patients observed 


if Lollow-Up Study and Comparts 
Who Were Given Fever 


Percentage 


lreated 
Condition Noted Patients 


p observed from 1 to 38 years 


Chorea. 

Polyarthritis 

Heart disease... ‘ 
Death from heart disease 


p observed from 4 to 6 years 
ee 
Polyarthritis.... 

Heart disease aie ta 
Death from heart disease 


to three years. The second group contains 51 treated and 37 untreat 


observed from four to six years. The comparisons showed a very 


ercentage of polyarthritis and death from heart disease among 


patients in both groups. 


{ 
+ 


\TION OF PotaAsstuM TO FAMILY PeERrtopic PARALYSIS. 
a . . > > a) 

Proc. Soc. Exper. Biol. & Med. 38:923 (June) 1938. 

\ definite lowering of the serum potassium (from 25 to 30 pet 
ound in a 16 year old boy suffering from familial periodic paralysi 
tration of potassium salts at night (4 Gm. at 2:30 a. m. every night 

] 


he development of seizures or made them much less frequent and si 


ittack which had already developed could be cured by oral admini 


Gam. of potassium chloride. Hansex. Min 


UnusuaAL EXAMPLE oF HemrpLeciA, A. MAITLAND-JOoNES, Prov 
Med. 31:760 (May) 1938. 


\ boy 1% years old was admitted to the hospital with left-sided 


[wo days before admission he fell back unconscious while being dresse 


hortly afterward and remained unconscious for twelve hours. The fo 

¢ mother noticed conjugate deviation of his eyes to the right and 
left arm. On admission the boy was drowsy and irritable. Hi 

uises on the face, one on the right thigh and one on an internal 
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There was a small subconjunctival hemorrhage on the right. There was weakness 
of the left arm and leg, with some spasticity, and all jerks were active. Thi 
abdominal reflex was absent on the left. Two days later the child became semi 
comatose, with stertorous breathing and flushed face. There was complete left 
sided hemiplegia. He remained in this condition for two days, after which he mad 


a gradual but steady recovery. An account of the pathologic investigations accom 
panies the report. WILLIAMSON, New Orleans. 











DumB-BeELL Tumor: Deep X-Ray THERAPY—Sco.iosis. A. W. FRANKLIN, Pro 
Roy. Soc. Med. 31:766 (May) 1938. 

A girl of 11% years was admitted to the hospital in 1933 on account of ataxia 
and obesity. She contracted scarlet fever almost immediately and was sent to a 
hospital for patients with fevers. On her return the muscles of the lower extrem 
ities, back and abdomen were completely paralyzed. The legs were spastic and 
the tendon reflexes increased. Loss of sensation to superficial pain, heat, cold and 
deep pain was complete to the level of the xiphoid cartilage and partial above 
that level to the nipples. Lumbar puncture yielded a normal fluid, and the 
Wassermann reaction was negative. About this time signs of consolidation in the 
upper part of the left side of the chest were noted. A diagnosis was then made 
of compression of the spinal cord at the level of the fifth thoracic segment, prob- 


ably in association with an intrathoracic tumor. A laminectomy of the first to 
the sixth thoracic vertebrae showed a whitish tumor overlying the spinal cord 
This was too vascular to be removed by excision. As much as possible was 
removed by diathermy. On microscopic examination a tentative diagnosis of 
fibrosarcoma was made. After operation the patient quickly recovered the us¢ 
of the muscles of her legs and back. Later, treatment with roentgen rays of high 
voltage was instituted. Two courses were given, and the child recovered con 


pletely except that the tendon reflexes are rather brisk. For the past three years 
there have been increasing distortion of the chest due apparently to scoliosis oi 
the thoracic vertebrae. It is suggested that this may be due to the roentgen 
therapy rather than to the operation or to the tumor. 


WILLIAMSON, New Orleans. 











CLINICAL CONSIDERATIONS ON THREE CASES OF ACUTE CEREBRAL TREMOR IN 
INFANTS. R. CAnNatTA, Meéd. inf. 9:173 (June) 1938. 
Between four and nine days after attacks of bronchopneumonia, 3. children, 
15 months, 6 months and 10 months of age, began to have marked tremor and 


spasticity of the extremities. In from twenty-four to forty-five days recover) 
was complete. In 2 of the children there were recurrences of the tremor. 

Che lesions were probably in the cerebellar tracts, the midbrain and the basa 
ganglions. The injurious agent was probably a virus, the patients being carrie! 


otf the virus; the pneumonia was responsible for diminished resistance, and 


encephalitis ensued Hiccrns. Boston. 





PROGNOSIS AND TREATMENT OF CHILDHOOD EcLAMpsiaA. T. Comby, Progrés med.. 

March 12, 1938, p. 387. 

Under this heading Comby considers generalized convulsions occurring in t! 
course of acute infectious diseases and acute hemorrhagic nephritis. The pr 
nosis for complete recovery in both conditions is excellent. For the convulsions 
occurring with fever Comby recommends tepid baths and sponging and enemas 
of tepid water. For those occurring in acute nephritis he recommends venous 
section with removal of from 200 to 300 cc. of blood, scarification in the reg! 

1 . . . c ; e % . 
of the kidneys and enemas of sodium sulfate. Leste, Evanston. Itt 
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RACTER OF THE MOTIONS OF EARLY CHILDHOOD. (GUINDES, Rev 
e lenf. 5:355 (Sept.-Oct.) 1937. 
fact that near the two extremes of life m 


different mechanisms. 


Guindes stresses the 
. different and are governed by During t 
eks and months of an infant’s existence its motions are determin« 
eflex and its muscular ability. Later in life reflex and muscle p 
uch smaller part; habit and thought guide most motion. The athetoid 


1 


many early action patterns is stressed, and the frequency of apparent 


tarv motion of voluntary muscles is mentioned. Infantile movement 
uriarticular; mature movement is frequently monoarticular. In 
rious motions are largely dependent on age; in adult life they ar 


the man and his personality. Dietricu, Beverly Hi 


Iprocy (SPIELMEYER-Voct Type). M. D 


69:1 (Jan.) 1938 


Dide and van Bogaert present a case of this rare syndrome, wit 


JUVENILE AMAUROTI¢ 
BoGAeERrT, Rev. neurol. 
extensive histologic studies, and arguments as to classification. 71] 

ippears in childhood. It is characterized by epilepsy, progressive 

vision, optic atrophy and motor disturbances similar to parkinsoni 


s a familial tendency; it tends to occur in Aryan families linked by cor 
The degenerative lesions 


the cerebellum and 
There seems to be 


There is usually a tuberculous background. 
iarked in the necstriatum, the optic thalamus, t] 
The Purkinje cells disappear. 


mesodermal derivatives are spared 


orns of the cord. 
for the ganglion cells, while the 
onsiderable lipoidosis, remarkably similar to that cccurring in old a 
iuthors consider due to progressive cellular intoxication 


DAFFINI 


DISEASE (AMYOTONIC ENCEPHALOPATHY) 
de Janeiro 10:49] (July) 1938 


with the condit 
disturbat 


AS] OF 


IOERSTER’S 
Fortes, Arch. de pediat., Rio 


The case presented is that of a 2 year old boy 
(paradoxic muscular tonus with origin probably in some 
SAN Fi 


labyrinth). 


NFANTILE CONVULSIONS., A. G \LARCON, Rev mex ck puericu 


(Sept.) 1937. 
\larcon divides infantile convulsions into two groups: those 
those of obscure or unknown cause, which he calls idiopathi 
4 convulsions in infancy 
He does not believe 
1 comments briefly on 


il d 
various known causes « and discusses 
these nervous phenomena. 


He reviews the etiologic factors an 


dentition 1s 


1ONnS 
HERRON, 


IS yy 


\ULLOBLASTOMA WITH THE SYNDROME ADIPOSOGENITAI 
FUENTES, Rev. mex. de puericultura 8:199 (April) 1938 
'uentes reviews the general classification of tumors of the brain 
se of medulloblastoma in a 13 year old boy, who also presented tl 
Ventriculograms show 


the enlarged ve 


Ce 
liposogenitalis dy strophia. 


esents in detail the history, the physical findings, the changes noted 
laboratory data and the roentgen observations Sees Rican, 
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SYDENHAM 'S CHOREA WITH FEVER THERAPY. M. 
de puericultura 8:223 (April) 1938. 


discusses the history, causes, symptoms, course and general treatment 


He then reports the results of fever therapy in 3 cases and, as wou 


lnee nit 4\ 
oe ae ee Herron, Monroe, La 


\N TEST I! “UBERCULOI MENINGITIS. D. N. Boserr, Monatschr. 
Linderh. 73:358 (June) 1938. 


he tryptophan test is 100 per cent efficient. In over 70 cases it was of extrem: 
in differentiating tuberculous meningitis from other types of disease of thi 


ner cyct . naa 
ervous system. GERSTLEY, Chicago 


ATMENT OF SPASTI ORTICOLLIS. G. SCHALTENBRAND, Deutsche Ztschr. 
Nervenh. 145:36, 1938 

Schaltenbrand reports 13 cases of spastic torticollis in adults. In 2 cases the 
listurbance occurred in a father and a daughter and was classified as a manifesta 
tion of a hereditary extrapyramidal disease. In 2, possibly 3, the disease was 
pestencephalitic. In a fourth case the torticollis occurred in a patient 67 years 
f age with evidence of cerebral arteriosclerosis and was of one year’s duration 
In 7 cases no cause for the disease was found. In the majority of the cases 
myographic examination showed disturbance in the innervation of the musculature 
f the arms and sometimes in that cf the legs, also. These disturbances did not 
lisappear after operation. In 4 cases in which the entire musculature of the neck 
was infiltrated with procaine hydrochloride the spastic attacks ceased for at least 
twenty-four hours. In 4 cases a 0.5 per cent solution of procaine hydrochloride 
vas given by injection for several weeks. In a single case sixty injections of 
procaine and alcohol were given in nineteen treatments in four months. In all 
cases in which adequate use of procaine was made the patients were practically 
ured and were able to return to their professions. Because of its lack of danger, 
the author suggests that this treatment be employed before a more radical cpera 
tion is undertaken. He points out that in cases of progressive encephalitis of 
hereditary origin the disease does not respond to this kind of treatment but 


requires operation. \pLER, Boston. [ArcH. NeuroL. & Psycuiat.] 


“LINICAL AND ANATOMIC STUDIES IN A CASE OF CHOREA MINOR. G. G. 
Ztschr. f. d. ges. Neurol. u. Psychiat. 159:781 (Sept.) 1937. 


Noto reports the case of a woman aged 60 who on Dec. 3, 1933, felt feveris 
nd the next day complained of pains in the joints. She was treated with salicy 
ites tor a few weeks. After a few days dyspnea, tachycardia and mitral insuffi 

ney were found. At the same time she had bilirubinuria and hyperbilirubinemia 
Toward the end of February 1934, she began to show choreic movements on th¢ 
eft side. The clinical picture was definitely that of chorea. The movements con 
tinued to be most marked on the left side and were less marked in the lowe: 


limbs; they ceased during sleep and were worse during emotional upsets. Thi 
tongue was involved in the movements. The muscular power was weakened 
throughout. There was bilateral dysdiadokokinesis. The deep reflexes wert 
depressed. The pupils reacted sluggishly to light and somewhat better in accomm 
dation. Serologic tests of the spinal fluid gave negative results. The mastic curv 
was normal. The patient died on May 2, in status choreicus. Autopsy showed 
recent endocarditis, with infiltration of the cardiac muscle and Aschoff bod 
hyperemia of the meningeal and cerebral! vessels but no perivascular infiltratio1 
diffuse changes in the ganglion cells, involving especially the cells of the cerebra 
cortex and cerebellum, with tigrolysis, pyknosis and pigmentary and _ vacuol 
degeneration. No significant changes were seen in the walls of the blood vessel 
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tresses the advanced age of this patient with rheumatic fev 
Anatomically, the absence of evidence of inflammation wa 
relatively long d 


adds that this may be correlated with the 
[The diffuse changes in the ganglion cells were the 
in the brain. The basal ganglions were not esp 


Savitsky, New York. [ArcH. NEUROL. & 


HER INVESTIGATIONS INTO THE DIASTAS! 
BARACHNOID SPACE. H. CHRISTIANSEN, 
1937. 
ristiansen has shown that in 80 per cent of cases studied by 
nt of the cerebrospinal fluid represented from 1 to 5 per cer 
In only 2 per cent of cases was the diastase content 


t 


serum. 

nt of that of the blood serum. In the present study he rep 
determinations of diastase in the cisternal, lumbar and venti 
nultaneous determinations of diastase in the blood serum and 

| lumbar fluids of 2 alcoholic patients showed that the cister 
rhtly less diastase than the lumbar fluid. The results of 

in 35 samples of ventricular fluid show that the ratio of 
rum to that in the ventricular fluid is less than 1:100. Alsi 
oncentration of diastase is low. The diastase content of the ceré 
ncreases caudally. This is explained by the fact that diastase 
large molecules, approaching in size the molecules of protein. 


in the ventriculosubarachnoid fluid is similar to that of 


tration 


YAKOVLEV, Waltham, Mass. 


A CASE OF SYMMETRIC GANGRENE WITH INCREASE OF 


PressuRE. FE. Gorter and H. BroeKemMaA, Maandschr. v. kind 
315 (May) 1938. 


A bey 2% years old fell ill without any clear etiologic explanat for the 


ondition, which was manifested in symmetric cyanosis and partial n of the 
feet, hypertension and slight albuminuria. The cyanosis soon disa 1, but 
focal nephritis developed, with increase of intracranial pressure, which w mbated 
by means of repeated lumbar punctures. The fundus oculi showed ngested 
papilla; the spinal fluid showed nothing abnormal. The excretion phenol red 
in the spinal fluid was insufficient, though the renal function was The 
blood showed striking eosinophilia. The authors are inclined to accept 1 ‘plana- 


1 
OTeT t the 


tion that a cerebral lesion was the cause of the symmetric gang 
y 1 2 - 4 
reased intracr< ressure . . - — T 
d intracranial pressure. VAN CREVELD, Amsterdam, Net 


ALCIBRONATE IN THE TREATMENT OF EPILepsy. A. Q. VAN Bra 
iEEST, Nederl. tijdschr. v. geneesk. 82:1097 (March 5) 1938 
The author advocates a trial of calcibronate (bromion and calciun 
the treatment of epileptic persons when other measures fail 
improvement and illustrate this therapy with brief reports of 5 cas 
the drug was used; 3 of the patients were children, and 2 were a 


VAN CREVELD, Amsterdam, Net 


Dp —_ 
DROEK 


\TMENT OF POSTENCEPHALITIC PARKINSONI 
tyydschr. v. geneesk. 82:3323 (July 2) 1938 
Broekema reports on the treatment of postencephalitic parkinsoni 
hod Panegrossi, i. e., by means of a special extract ef the ri 


He cites some patients in whom great improvement has be 
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Also he states that this treatment is able to ameliorate paralysis agitans. 
shorter the duration of symptoms the more favorable are the results of tl 


treatment. VAN CREVELD, Amsterdam, Netherlands. 


INHERITANCE OF EpiLepsy. G. P. Frets, Nederl. tijdschr. v. geneesk. 82:3437 

(July 9) 1938. 

A case of hereditary epilepsy is recorded and consideration given to the knowl- 
edge of heredity as a factor in epilepsy. In the case described there was 
inheritance of epilepsy on the paternal side. When one assumes that the heredity 
is recessive, the mendelian doctrine requires one to assume the presence of the 
hereditary factor for epilepsy in the mother as well. The results of the more 
recent investigations on the inheritance of epilepsy are recorded. The figures 
are much lower than thcse for dementia praecox. Further investigations on the 
causes of epilepsy, including the heredity, are much needed. 


VAN CREVELD, Amsterdam, Netherlands. 


Psychology and Psychiatry 


NEGATION OR REVERSAL OF LEGAL TrEstrmony. M. H. Erickson, Arch. Neu 

& Psychiat. 40:548 (Sept.) 1938. 

Erickson reports the change in attitude and memory of two sisters—9 and 11 
years old—toward extremely unpleasant experiences which they suffered in their 
own home. They were subjected to all forms of illicit and abnormal sex practices 
by sadists under the supervision of their parents. When first interviewed, they 
both gave the same apparently true story. Several months later they both denied 
the story and had apparently forgotten a large proportion of the facts. They both 
reacted in the same way, although they had been separated in the interim. The 
older girl summarized the situation by saying it was “utterly intolerable, one that 
could be imagined but not endured.” By regarding the experience as imaginable 
but unendurable, she could give herself free rein to regard it as imaginary, utilizing 
the fact of her survival as proof of its imaginary character. 


BEVERLY, Chicago. 


SPEECH DEFECTS IN CHiLDHOOD. W. G. WyLtte, Practitioner 141:310 (Sept 

1938. 

Speech defects in childhood are described under the headings of delayed speech, 
defective speech and stammering. Many normal children are late in learning t 
speak, but by far the larger number of children with this defect show some degree 
of feeblemindedness. In infants a state of ill health is a common cause of delay 
in speaking and, as a matter of fact, in development in general. In many cases 
deafness accounts for delayed speech. In the cases in which the defect is con- 
genital the condition may not be suspected until the child is 2 or 3 years old, as 
development in other directions is normal. Acquired deafness is usually the out- 
come of severe ear trouble or of cerebrospinal fever or of congenital syphilis. 

Congenital word deafness, a form of auditory imperception, in a child of normal 
hearing is a rare cause of delay in speech. Word-blindness, a form of visual 
imperception, is a commoner condition limiting self expression by spoken language 

Several of the forms of defective speech, when persisting for longer than a 
short phase in development, are more likely to be found in mentally defective than 
in normal children. The articulation of consonants—demanding adjustments of 
the lips, palate and tongue—is always more difficult to acquire than that of vowels 
which are produced mainly in the pharynx. 

Lisping, lalling, and idioglossia are minor to major defects in articulation 
consonants. 
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[he stammerer has difficulty in uttering certain letter sounds— 
than vowels—and on meeting one of them, especially at the ¢ 
rd, ‘sticks silently,” while the stutterer repeatedly ejaculates the It letter 
ften one of the explosive consonants, p or B—betore complet word. 
Stammering is far commoner than stuttering Both are functi sorders 
epending on faulty coordination of three mechanisms, the lungs llows), 
he larynx and vocal cords, and the articulatory group of the tongu s, palate 
nd jaws. The compelling cause is an emotion disorganizing spee that the 
atural free flow without conscious effort falls into separate comp: ts, to one 


which exclusive < nti > iver . 
which exclusive attention should be diverted. GELston. San 


BEGINNINGS OF HUMAN PERSONALITY. M. Acoua, Meéd. inf. 

1938. 

This is another in a series of articles previously reviewed. TI! 
usses the concept of death and of religion, deception and imitatio1 


Hic 


III. BEGINNINGS OF HUMAN PERSONALITY. M. Acgua, Méd. inf 
1938. 
[his article concludes the series on the development of the child’s 
: attention, the will and the character are discussed. Bc 


[HE PSYCHOPHYSIOCHRONOMETRY AND ITS APPLICATION. . MA l. Inst. 
internac. am. de protec. a la infancia 12:5 (July) 1938. 
A method of measuring the psychomotor reaction time is present It finds 
application in estimations of individual characteristics of efficiency 


LESLIE, Evar 


Diseases of the Genitourinary Tract 


EMBRYOMA OF THE KIDNEY (WILM’s Tumor). W. E. Lapp, Ant ge. 108: 

885 (Nov.) 1938. 

Embryoma of the kidney is one of the most malignant growths rly life, 
he patients showing a very high mortality. The tumor is a large sg white 
olid mass, probably of congenital origin. It is surrounded by a det nnective 
ssue capsule, which is continuous with that of the kidney. Usually the tumor 
annot be freed from the kidney. It is characterized by (1) a variegated histo- 
gic structure; (2) rapid growth after a period of lower activity; ommon 
ccurrence of hemorrhage and necrosis, which may lead to rupture of t ipsule ; 
4+) a possibility of invasion of the renal vein or of the pelvis of the kid - (3s) a 

tendency to reach a large size before metastasis occur; (6) freque f local 
urrence and metastasis to the regional lymph nodes or remote metastasis through 
e blood stream to the lungs. 

The age incidence of embryoma of the kidney is a great help in 
e author’s series of 45 cases the average age of incidence was 2 
onths. The youngest patient was 2 months and the oldest 7 years 
rent usually brings the child to the physician because of an increas 

the child’s abdomen. It is common for the child’s general heal 
ry good in spite of the large tumor. 

Aspiration biopsy is not recommended, being considered unreliabl 
tic method, unsafe as a surgical procedure and likely to cause 
mplantation. 
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The routine treatment as employed in many clinics is preoperative irradiati 
for the purpose of shrinking the tumor, followed by nephrectomy, which is follow: 
by postoperative irradiation. The author favors immediate nephrectomy without 
irradiation and is uncertain of the value of postoperative roentgenotherapy. 


The author gives his operative technic in detail. BANtIN, Omaha. 


URINARY CHANGES DUE TO SULFANILAMIDE ADMINISTRATION. M. B. Strauss 
and H. SoutHwortH, Bull. Johns Hopkins Hosp. 63:41 (July) 1938. 


In 3 normal human subjects, the administration of sulfanilamide was accom- 
panied by a decrease in the carbon dioxide-combining capacity of the plasma, 
definite diuresis and an increase in the renal excretion of sodium and potassium 

Two dogs showed slight losses of base through renal excretion but not enough 
to alter the carbon dioxide-combining capacity of the plasma, even though they 
received larger doses of sulfanilamide per kilogram of body weight than did the 


human beings. From THE AuTHORS’ SUMMARY. 


CONCENTRATED HUMAN BLoop SERUM AS A DIURETIC IN THE TREATMENT 
NeEPHROSIS: A PRELIMINARY REpoRT. C. A. ALDRICH, J. STOKES JR., W. 
KILLINGSWORTH and A. C. McGuinness, J. A. M. A. 111:129 (July 9) 1938 

The authors discuss theoretic considerations concerning the treatment of 
nephrosis. To replace the protein lost from the blood a concentrated (lyophile 
serum was used in the treatment of 9 patients, 6 of whom showed immediate 
complete diuresis and 4 of whom had normal urine shortly. The case histories 


are given. HeersMA, Kalamazoo, Mich. 


AMYLOID DISEASE AND THE CoNGO Rep Test. P. CANTONNET, H. LIEUTIER, 
H. CANTONNET and W. Ayaca, Arch. de pediat. d. Uruguay 9:289 (May 
1938. 


The authors report the case of a 13 year old boy with Pott’s disease, marked 


cachexia and symptoms of renal involvement. A diagnosis of amyloid disease 
was confirmed by the congo red test. The main manifestations were albuminuria, 
cholesteremia, hypoproteinemia and enlargement of the liver and spleen without 


edema. ScHLUTz, Chicago. 


RENAL DwarrisM. <A. LoescHKE, Jahrb. f. Kinderh. 147:65 (July) 19306. 

Loeschke presents several case histories of renal dwarfism in children. On 
child presented gigantism associated with bilateral hydronephrosis and urinary 
findings characteristic of nephritis and infection of the urinary tract. This con 
dition is classified by the authcr as renal gigantism. 


LANDAU, Hannibal, Mo. 


HypRONEPHROSIS ASSOCIATED WITH CONGENITAL DISLOCATION OF THE HIp IN 
AN INFANT oF Four Montus. V. Karka Jr., Casop. lék. Gesk. 75:1371 
(Oct. 30) 1938. 

Kafka reports the case of an infant of 4 months, a girl, with congenital hydro- 
nephrosis on the left. The kidney was represented by a large unicellular cyst with 
merely a thin layer of renal tissue. The etiologic explanation was based o1 
complete atresia of the ureter from the pelvis of the kidney to the bladder terminus 
where a diverticulum formed. Recovery took place after nephrectomy. The 
associated congenital dislocation of the right hip was corrected at the age of 18 
months. The child was watched for six vears after the nephrectomy, and no con 


ee P te “ys 
plication was noted STULIK, Chicag 
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METHOD FOR DirRECT STAINING OF ERYTHROCYTES IN THE WET | 
A. W. Enptz, Nederl. tijdschr. v. geneesk. 82:856 (Feb. 19) 193 





Rp 






= Endtz describes a benzidine method for direct coloring of red bl uscles 
Pa the wet urine deposit, which makes the detection of erythrocytes i e much 
Pa isier and excludes mistakes. In addition, a staining method is d d which 

4 nables one to differentiate erythrocytes, small and large lymphocyt nd poly- 





orphonuclears in the urinary deposit. 







VAN CREVELD, Amsterdam, 

















4 [TREATMENT OF HypospapniAs. R. J. HARRENSTEIN, Nederl. tijdschi geneesk. 
4 82:2963 (June 11) 1938. 
: Harrenstein considers the various forms of hypospadias and point ut the 
4 difficulties of treating them, also the difficulties connected with cho ¢ among 
3 many methods of operation. He uses the methods of Beck and Dupla He dis- 
4 cusses some of the technical details and draws attention to mistakes w might 
i lead to failure. He describes and illustrates a means he uses for the fixation of 
; the penis during operation. He reports the results obtained in 9 patients and 
discusses the closing of the fistulas that almost inevitably follow 1 eration 









VAN CREVELD, Amsterdam, Net unds. 


AT Rite AY 


Diseases of the Ductless Glands; Endocrinology 





A 





GONADOTROPIC ACTION OF NORMAL MALE URINE EXTRACT ON TH ipa? 
LEATHEM and J. A. MorreLt, Endocrinology 23:164 (Aug.) 1938 









An extract of normal male urine was found comparable to an extract of meno- 
pausal urine in inducing estrous reactions in 11 of 12 normal dogs test 






JACOBSEN 





















EFFECT OF CASTRATE URINE HORMONE ON THE Testis. H. S. R NSTEIN, 

Endocrinology 23:171 (Aug.) 1938. 

A follicle-stimulating substance obtained from the blood and uri omen 
who have passed the menopause and from the blood and urine of castrates induces 
premature testicular descent in normal immature albino rats 

\lthough the proliferation of germinal cells is increased, maturat is not 

astened. The follicle-stimulating factor has no effect on general body growth 
TACOBS 










STOLOGIC EFFECTS INDUCED IN THE ANTERIOR PITUITARY OF TH PRo- 
LONGED INJECTION OF ESTRIN WITH PARTICULAR REFERENCE Ti PRODUC- 


Hi 










TION OF PITUITARY ADENOMATA. J. M. WoLFE and A. W. Wri Endo- 

crinology 23:200 (Aug.) 1938. 

A study was made of the pituitaries of 37 rats receiving injections estro- 
genic substance for periods of from thirty to four hundred and twenty-t days. 
In rats treated for the shorter periods marked but uniform hypert1 f the 
land was induced, but in rats treated for prolonged periods a were 
nau ed. JAC OBS 










\TTY ATROPHY FOLLOWING INSULIN INJECTION IN NONDIABETIC M TION. 


H. Biorner, Endocrinology 28:233 (Aug.) 1938 







[his paper presents some observations on local atrophy of fat rmal 









person who took insulin for three weeks to gain weight \ bout five 
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months after she ceased taking the drug, the atrophy was noted in the right thig 
where the drug had been injected twice as frequently as in the left thigh. 7 
area involved increased in size and reached its maximal diameter of 6 cm. and 
maximal depth of 0.9 cm. in the subsequent four months. During the past tw 
and a half years the depression in the thigh has remained stationary except during 
pregnancy, when it appeared more marked. Over the region of the atrophy 
sensation is diminished. This case indicates that a patient does not have to b 
diabetic or fat to have atrophy develop after injections of insulin and that th 
atrophy may appear some months after the withdrawal of insulin. 

JAcoBsEN, Buffalo. 


INFLUENCE OF ADRENAL CORTEX EXTRACT UPON COMPENSATORY HYPERTROPHY 0! 
THE ADRENAL CorTEX. E. M. MacKay and L. L. MacKay, Endocrinology 
23:237 (Aug.) 1938. 

When one adrenal gland is removed, the cortex of the remaining gland under- 
goes compensatory hypertrophy. By administering an extract of adrenal cortex 
this compensatory hypertrophy can be suppressed or prevented. The hypertrophy 
is probably dependent on stimulation by an anterior pituitary hormone the pro- 
duction of which depends on the concentration of an adrenal cortex hormone cir 
culating in the organism. When, following unilateral adrenalectomy, there is a 
lack of the latter factor, compensatory hypertrophy of the remaining adrenal gland 
does not ensue if the stimulation by the anterior pituitary hormone is prevented 
by supplying the deficiency in cortical hormone from outside sources. 


JACOBSEN, Buffalo. 


INNERVATION OF THE Hypopnysis. A. T. RASMUSSEN, Endocrinology 23:263 


(Sept.) 1938. 


Forty-eight human hypophyses were submitted to careful histologic examina- 
tion to obtain data on their innervation. Rasmussen describes the results. 


JacossEN, Buffalo. 
HYPERTROPHY OF THE THYMUS IN AN INFANT CURED BY ROENTGEN Rays. 
C. HurMuZACHE and S. PINELEs, Bull. Soc. de pédiat. de Iasi 8:12 (Jan.- 
June) 1937. 
This article is accompanied by roentgenograms showing the condition beforé 
and after treatment. Lestie, Evanston, Ill. 


Tuymic DeatH. C. Maa1, Lattante 9:372 (Sept.) 1938. 


A 64 day old girl died suddenly; there were no convulsions, no signs of suffo 
cation, no cough, no laryngeal stridor. Thymic death was diagnosed clinically, 
and an autopsy was performed. The thymus was large, weighing 36 Gm., and 
contained cysts filled with a milklike fluid. Cultures of the thymus were negative 
No other abnormality was found except some microscopic peculiarities of th 


th ee - ¥ a a iaieatne “orte 
thyroid and of the adrenal cortex. Hiccins, Boston. 


LAWRENCE-BEIDL SYNDROME. . BERLANGA BERUMEN, Rev. mex. de puericultura 

7:520 (Oct.) 1937. 

The author presented, on July 23, 1936, the first case of the Lawrence-Bied! 
syndrome diagnosed in Mexico. He reviews the bibliography and then report 
in detail this case, including the roentgen observations. 

HERRON, Monroe, La. 
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Diseases of the Muscles, Bones, Joints and Lymph Glands 












Be 

x2 ; : 

Be NCTIONAL SIGNIFICANCE OF THE LYMPHATIC SYSTEM. C. K. D Bull. 
2 New York Acad. Med. 14:231 (May) 1938. 

F The anatomy and physiology of the lymphatic system are discuss detail. 
gs [mphasis is placed cn the clinical features of this important syster specially 
s from the point of view of its relative importance in infections. | imental 
% lata illustrate the necessity of comprehending the significance of lymphat bstruc- 
. tion as an aid to intelligent treatment of the dangerous complicati ving 
4 ich obstruction. _— a 


















BILATERAL HyDROARTHROSIS OF THE KNEES. R. A. MILLER, Proc. R \Led 

$1:774 (May) 1938. 
S \ girl aged 5 years was admitted to the hospital with a histo elling 
* both knees for nine weeks. There was no pain but discomfort o1 ng the 
j knees. She had just got over an illness suggestive of dysentery. ither’s 
i Wassermann reaction was positive. The child showed no stigmas genital 









S but the liver and spleen were enlarged The child’s Wass reac- 
tion was found to be strongly positive. A roentgenogram of the k1 wer 
no bony changes. After three days the child presented measles a1 trans- 
fered to a hospital for patients with fever. On her return she was to have 





nterstitial keratitis in additicn to the previous signs. 


WILLIAMSON, Ne¢ 
















MyATONIA CONGENITALIS. I. H. ALANTAR, Arch. de méd. ¢ 


1938. 


\ 


l. ent. 41:4 luly ) 



















Oppenheim’s disease in a 22 month old boy is described. 7 t was 
e youngest of 7 children and aside from one attack of pneumot been 
ipparently in good health. The parents reported, however, that he unable 
to sit up. On admissicn to the hospital, he was found in a fair state itrition 
but was pale and weak; no voluntary movements were made, and th Ire was 
one of flaccid paralysis. The reflexes were abolished; there was n minu- 
tion in faradic and galvanic excitability; an abnormal pliabilitv of 1 nts was 
striking. The difficulty in differentiating such a condition from th me of 
Werdnig-Hoffmann is pointed out by the author, who favors the \ t both 

these diseases are expressions of the same primary disorder. 






AM 









HUREZ 






I. NCHONDROPERIOSTEAL DystrRopHy. P. Nopecourt, 
Arch. de méd. d. enf. 41:545 (Sept.) 1938. 






Che history of a case affecting a boy of 5 years is reported ticle is 
irofusely illustrated. 





\While the destructive process resembled in some re spects the typ: ndro 
lasia described by Nils Silfverskiold, the fact that it attacked ONY 
structures in equal degree justified the diagnosis of congenital dystt 


\M 






















LYDYSTROPHY OF THE TyPE Hurver. J. J. BINDSCHEDLER, J. M and 
Hrtntz-BertscuH, Rev. franc. de pédiat. 14:116, 1938. 
Iwo cases of this peculiar type of polydystrophy occurring in t family 
described, ,oth patients showed all the recognized character small 
iture, a large head with a high forehead, large eves with cor: cities, 
ivy eyebrows, a short trunk with marked dorsolumbar kyph large 
lomen with hepatomegaly and splenomegaly, and limitation of mover The 
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roentgenogram showed flattening of the epiphyses and articular surfaces, wit 
thickening of the shafts of the long bones and sharp tapering of the distal meta 
carpals. The sella turcica was large. Only 22 cases of this condition have bee: 
reported. It is apparently a congenital familial disease, although there is 1 
definite knowledge of the etiologic factors or the pathogenesis. Only a singel 
case has come to autopsy, and in that cerebral lesions resembling those found 


in juvenile amaurotic idiocy were found. Lesuie. Evanston, Ill 


Hopckin’s DISEASE WITH PREDOMINANT SKELETAL DEVIATIONS. ie BA 

lrEENSTRA, Nederl. tijdschr. v. geneesk. 82:391 (Jan. 22) 1938. 

Involvement of bone in Hodgkin’s disease is not infrequent; in a few cases 
it precedes other symptoms. The roentgenologic picture is not characteristic; a 
certain diagnosis cannot be made from it. Teenstra reports on a boy of 13 years 
with extensive diffuse and localized skeletal changes. The findings in the spine 
were at first suggestive of a scmewhat peculiar form of Pott’s disease. The 
complete clinical picture of Hodgkin’s disease developed eight months aiter th 
onset of backache. From then on the prevailing complex of symptoms, and after 
biopsy of a lymph gland the diagnosis, became evident. 


VAN CreEVELD, Amsterdam, Netherlands. 
A CASE OF VERY PRONOUNCED RaAcuitis Tarpa. J. H. vAN DEN Bere, Nederl. 


> 


tijdschr. v. geneesk. 82:3202 (June 25) 1938. 


Serious osteomalacia with spontaneous fractures is described in an idiot aged 
18, which probably must be considered as an example of delayed rickets. A brief 
review of the literature is added on the connection between rickets and osteo- 


MaiaCla. 


VAN CREVELD, Amsterdam, Netherlands. 


Diseases of the Eye 


LyMpPHOID TuMor OF THE LACRIMAL GLAND. H. A. Cookson and A. MacRae, 

Brit. J. Ophth. 22:385 (July) 1938. 

A girl aged 9 years received a blow over the right eye, and about six months 
later a mass appeared in the region of the lacrimal gland. There was profound 
anemia, but the blood picture was at no time suggestive of leukemia. The final 
diagnosis was megalocytic anemia. Three months later the child died. Post 
mortem examination showed an enlarged spleen and an enlarged liver, small 
rubbery: glands in the mesentery and a tumor of the lacrimal gland with a similai 
feel. 

The lacrimal tumor was composed of masses of large and small lymphocytes 
lying in a delicate fibrous stroma. The cells infiltrated every portion of the tissu 
There was no capsule. The specimen is compatible with lymphosarcoma or a 
leukemic infiltration of the lid. Sections of a gland from the abdomen showed 
a similar histologic structure. The authors’ belief is that the growth on_ the 
lacrimal gland was a leukemic infiltration. 

Illustrations accompany the article. 


ZENTMAYER, Philadelphia. [ArcH. OpnrTu.] 


CHILDREN WITH DEFECTIVE VISION, IN NEED OR NOT OF SIGHT-SAVING CLAS 
R. A. Kaz, Brit. J. Ophth. 22:486 (Aug.) 1938. 
Kaz points out that treatment directed to the cause of the reduced visioi 
which has resulted in a child being relegated to a sight-saving class may in tim 
bring sufficient improvement to permit the child to return to schools for normal 


sighted pupils. ZENTMAYER, Philadelphia. [Arcu. Oputn.] 
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rlION OF SPECIAL ScHoots. V. Ortiz, Arch. de oftal. de Bue 5 13:7 


Feb.) 1938. 


INSTRUCTION AND PROFESSIONAL ORIENTATION OF AMBLYOPIC ( CREA- 





In this article an appeal is made for the establishment of sp s for 
e education of amblyopic children. Such schools were first establ n Great 
tain by Bishop Harman and James Kerr. The author specif litions 
required for admission and for the selection of the teaching per nd the 
lvantages to be derived therefrom. 
he teaching methods are next detailed, with classification of into 
mentary, medium and high groups. A good general educat proper 
nanual training are advocated, with stress on the importance of tl elec 


a profte ssion. 


FINI AY, Tal 





HEREDITARY ATROPHY OF THE MACULOPAPILLARY BUNDLE. R. | AUX, 
Arch. de oftal. de Buenos Aires 13:111 (March) 1938. 





Hereditary atrophy of the maculopapillary bundle in 8 mer le 
umily in three generations is reported. In all the members exat defect 
as noticed at an early age and was coincident with slight myoy hthal 

moscopic picture was that of atrophy of the optic nerve limited poral 
juadrant. The limits of the visual fields were normal, with nding 
entral scotoma. No general disease was found related to this con some 
disease was transmitted by the paternal, and in others by th line. 

he disease seems similar to Leber’s hereditary atrophy in regard 1 vement 
both eyes and in its nonprogression after reaching its maximut ers in 
nore precise central localization, in localization of the atrophy t mporal 


uadrant and in its earlier appearance. 


Fixtay, Habana, Cuba. [A 





CONTR( OF THE INTRAOCULAR PRESSURI N INFANTI G \W. 
KaApuscINSKI, Arch. f. Ophth. 138:673 (May) 1938. 
The object of the studies on which this paper is based was 1 ne in 
vhich forms or in what phases of glaucoma atropine is not cont ted or 
en indicated. First, the author confirmed the well known fact t atics 
nuotics exert no appreciable influence on the intraocular ter normal 
es of children. In 3 patients with typical hydrophthalmos (child 2 to 
years of age) the tension with the use of atropine was certainly er than 
that when no medication was used or when miotics were employed ise of 
ydrophthalmos combined with nevus flammeus of the face pilocary | prac- 
tically no effect, whereas the frst dose of atropine after a period g which 
miotics were used several times produced an acute though tra t drop in 
ressure. Still more striking was the pressure-lowering effect of e ina 
patient with glaucoma simplex (a girl aged 20) in whom it wa sary to 
pertorm cyclodialysis on each eye five times in order to bring t lasting 
ypotony (tension of each eye, between 8 and 13 mm. of mercury t a year 
tter the last cyclodialysis an acute attack of glaucoma suddenl ped in 
ne eye, with a tension of 58 mm. of mercury and a deep ant umber. 
Pilocarpine narrowed the pupil without affecting the tension \ft se of 
tropine the pupil dilated, and the tension dropped at first to 26 ar v hours 
later to 6 mm. of mercury. During a two months’ stay in the hospital the patient 

| six more acute attacks, each of which was promptly controll the use 

atropine. <A striking subjective symptom which preceded eac!l was a 


sudden lowering of the refraction caused by deepening of the ant 


KRONFELD, Peiping, China. [A1 t.] 
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CONGENITAL Tors1onaL NystacMus. J. Oum, Arch. f. Ophth. 138:693 (May 

1938. 

Seventy cases of congenital torsional nystagmus are thoroughly analyzed 
Ohm’s method of lever nystagmography is not suitable for the recording of pur 
torsion. The average visual acuity of patients with congenital torsional nystagmus 
is definitely better than that of patients with albinism or with colobomas of the 
uvea. Characteristic of congenital torsional nystagmus is relatively good vision 
(better than 0.5; average, 0.68) in one eye combined with relatively poor vision 
(average, 0.25) in the other eye. Other motor anomalies are common in cases 
of this condition. Strabismus occurs in 61.4 per cent; in approximately half 
of these cases a constant horizontal deviation is combined with a vertical com- 
ponent the direction and degree of which vary in the different parts of the field 
of fixation (oblique strabismus). The mechanism of this form of strabismus is 
made the subject of lengthy speculative interpretations which do not lend them- 


] . <6 . . oO - . . . . 
selves to abstracting. KRONFELD, Peiping, China. [ArcH. OpuTu.] 


CENTRAL SCOTOMA IN CONGENITAL AND STRABISMIC AMBLYOPIA. E. Hartz, Klin 
Monatsbl. f. Augenh. 99:761 (Dec.) 1937. 


Heine proved that unilateral amblyopia without pathologic changes is usually 
caused by a central scotoma. He found a central scotoma in 90 per cent of the 
patients he examined. Uhthoff found a central scotoma in only 50 per cent of 
100 patients, as he eliminated those whose vision was less than one sixth of th 
normal. Haitz devised a binocular stereoscopic method by which he and likewise 
a number of other ophthalmologists were able to show far smaller scotomas than 
they could demonstrate by other methods. The diameters of these scotomas 
varied between 2 and 6 degrees; the shape was usually round. Often the scotoma 
was connected with the blindspot. The paracentral scotoma was usually located 
temporal from, and close by, the center. The peripheral outlines of these fields 
were usually normal for white and colors. 


Stott, Cincinnati. [ArcH. Opntu.]| 


Skin Diseases; Allergy 


VITAMIN C DEFICIENCY AS A CAUSE OF UrtTicartA. W. A. RoseENBERG, Arcl 
Dermat. & Syph. 37:1010 (June) 1938. 
Seven patients with urticaria were found to have a low level of vitamin C in 
the blood. The patients gave a history of low intake of vitamin C. Following 
addition of foods rich in vitamin C to the diet there was improvement in the 


urticaria and the level of vitamin C in the blood rose. Tacksow. Towa City 


VALUE OF IRRADIATED ERGOSTEROL IN THE TREATMENT OF ACNE VULGARIS. 

HinricuseEN and A. C. Ivy, Illinois M. J. 74:85 (July) 1938. 

The effects of viosterol (irradiated ergosterol) in the treatment of acne vulgaris 
were studied in 210 patients. The authors conclude that a definite and practical 
improvement may be obtained with daily administration of from 20,000 to 30,000 
units of viosterol in about 20 per cent of patients with acne vulgaris after fron 
two to eight weeks. Approximately 30 per cent of those who fail to show a 
practical improvement cn this dosage will do so on 100,000 units daily. This high 
dosage should be accompanied by determinations of the serum calcium. Thi 
results indicate that viosterol is by no means a specific in the treatment of acn 


3ARBOUR, Peoria, IIl. 
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etic TREATMENT OF EpEMA IN CHILDHOOD. H. FLESCH, Wien n. Wchn- 

schr. 51:689 (June 24) 1938. 

Flesch, of Budapest, Hungary, notes that the causation of an ed vhether 
ardiac, renal or portal—is the first factor to consider in determini treatment. 
Besides these types of edema there is the kind which results from chi enteritis 
and chronic severe dysentery, sometimes observed in older nurslit 1 small 
hildren. The history usually indicates that the stcols have been ilaginous, 
purulent and sometimes bloody. The general condition of the child xtremely 
bad. The pulse is weak. The heart sound is clear but hollow. re is no 
ilbumin in the urine. 

At first Flesch tried “renal” therapy in such cases, giving sugar tea and 
fruit juices, but the condition did not improve. Attempting to get at 1 use of 
he edema, he finally postulated an inanition of the organism due to the protracted 
intestinal disease and undernourishment. The resulting condition resembled the 
cachectic edema which is characterized as an avitaminosis. 

Accordingly, a diet rich in fats and vitamins was adopted. Moro’s “butter- 
flour mixture” and “butter-flour whole milk” were found to be esp y valuable 
dietary aids, being palatable and sufficiently concentrated to give nourishment in 
small amounts. Potatoes and vegetables were then added to the diet, gradually 
the pap was replaced with milk mixtures suitable for the diet at t given age. 
The results were generally good. Within from five to fourteen days the edema 
began to disappear, causing losses of weight which varied from 200 to 1,350 Gm. 
Then the patients began gradually to gain. The tone, turgor, color and general 
condition improved from day to day. 

The relation of the edema to the refracticn of the blood serum teresting. 
Losses of weight during which the refraction index of the blood serum is sub- 
normal indicate that the loss is from the water of the edema. Lesses coincident 
with a normal index, however, point to destruction of tissue, and in such cases 
the author uses liver extract in the form of tablets or of solutiot injection 
and sometimes gives blood transfusions. 

[he Moro formulas have been widely used in feeding atrophic, trophic and 
dyspeptic infants. Their value is attributed to the proportion of t to carbo- 
hydrate, which in the butter—flour mixture is 1: 1.9 in the mixture of butter—flour 
and whole milk 1: 1.6, while in mother’s milk it is 1: 1.7. With sp: reference 
to the edema, it is assumed that the fat in the formula has a pr: nant part 
in the cure, since it is known to bring about a reduction in the wat ntent of 
tissue. Also it corrects the A avitaminosis which has caused seve! turbances 
in the epithelium of the intestines, leading to enteritis or dysente1 With the 
healing of the intestinal epithelium ccmes restoration of normal function, and the 
fat-rich diet leads to loss of the excess of water, after which the ly builds 
up healthy new tissue. ‘ 


LO 


Teeth and Dentistry 


SUBTHYROIDISM WITH DEFECTIVE DENTAL DEVELOPMENT. C. G. K y, Arch. 

Pediat. 55:548 (Sept.) 1938. 

erley reports the case of a 15 year old girl with retarded statural growth 
and delayed somatic development. Her height was 57 inches (144 m.) and 
her weight 78 pounds (35.4 Kg.). Pubic hair was absent, and the mammary glands 
were rudimentary. The menarche had not appeared. The bone ag that of 
a child of 12 years. 

A particularly outstanding feature of the case was the late shedding of the 
deciduous teeth. All the deciduous teeth but one were present in th : 

Desiccated thyroid, 11%4 to 2% grains (0.1 to 0.16 Gm.) daily was administered 
over a period of eight months. During that time the patient gained 3 n. (8 cm.) 
in height. The menarche appeared after five months of treatment. 

At the time of the first roentgen examination all the permanent teeth except 
the third molars were fully formed, with complete development of roots, showing 
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that the greatest natural eruptive force was passed and that little could be expected 
in the way of eruption. The second roentgen examination showed developmenta! 
changes only in the third molars. This change occurring after a period in whic! 
there was time for the stimulating effect of the thyroid therapy to be operativ: 
suggests that if thyroid medication had been started earlier, formation and erup- 
tion of the teeth might have been satisfactory. Orr. Buffalo 


















MAXILLARY-FACIAL CELLULITIS COINCIDENT WITH THE ERUPTION OF THE Firs1 
DENTITION. E. HuRMUZACHE and G. Osrpov, Bull. Soc. de pédiat. de Iasi 
8:21 (Jan.-June) 1937. 

Two cases are reported in which marked cellulitis with constitutional symp- 
toms and fever preceded eruption of the second molars. In both instances, ; 
addition to the use of hot dressings and supportive measures, surgical intervention 
was deemed necessary. Recovery was uneventful. che authors feel that adequate 













buccal hygiene would have prevented these occurrences. 





LESLIE, Evanston, III. 





Miscellaneous 
















‘ANTIENDOTOXIC” ACTION OF CERTAIN ORGANIC SULFUR COMPOUNDS WITH 
REVIEW OF THE THEORIES OF THE MECHANISM OF ACTION OF THE SULFONA- 
MIDE Compounps. P. Gross, F. B. Cooper and M. Lewis, J. Infect. Dis. 63: 
245 (Nov.-Dec.) 1938. 

Cooper and Lewis summarize their observations as follows: “No antiendotoxi 
action of sulfanilamide could be demonstrated against formalin-killed meningococci 
in mice, against formalin-killed streptococci in mice, or guinea pigs, or heat-killed 
streptococci in guinea pigs. Similarly, no antiendotoxic action of 4,4’-di-(acetyl- 
amino) diphenyl-sulfone was demonstrable against formalin-killed streptococci 11 


= 2 
mice. Toomey, Cleveland. 



















POSTGRADUATE EXTENSION CouRSES IN PeEpratTRIcs. G. M. Lyon, West Virginia 
M. J. 34:352 (Aug.) 1938. 

This paper was read at the conference of state directors of maternal and child 
health, held under the direction of the Children’s Bureau, Washington, D. C., ir 
October 1937. 

Lyon states that postgraduate extension courses in pediatrics should be planned 
primarily to present instruction in the protection of child health, as well as it 
clinical pediatrics, to physicians in remote rural districts. Courses may be con- 
ducted according to the North Carolina, or circuit, plan or according to the resi- 
dence plan. No single plan is sure to be effective in every locality. 

It is better that the instructor have a flair for informal teaching and an interest 
in it than that he be a person of high technical ability. 














Instruction must be along lines that the physicians may be expected to carry 
on away from adequate laboratory or hospital facilities. Illustrative material whic! 


« 






can be carried away is of more value than presented clinical material. Use of 
the pamphlets of the United States Public Health Bureau should be stressed. 







After-hour periods may include: descriptions of medical participation in solving 
problems of public health, medical relief and school health; motion pictures 
“debunking” of certain popular literature, and demonstrations of those diagnost 








and therapeutic procedures in which the group indicates special interest. 






It is of primary importance that the extension activity be carried on under t! 
sponsorship of the state medical society and that special groups within the stat 






ot take » lead therein = . r yr 
should not take the lead ther SHAWKEY, Charleston, W. Va 


























Society Transactions 






CHICAGO PEDIATRIC SOCIETY 






JosepH K. Carvin, M.D., President 






Regular Meeting, Feb. 21, 1939 










GeorceE F. Munns, M.D., Secretary 











Dr. HeEywortH N. SANFOI CLARK 





POIKILODERMOMYOSITIS IN A CHILD. 
W. FINNERUD. 










Including the case in this child, there are now 40 reported case this con- 
dition in children under 13 years of age. This boy is 6 years old, the con- 
dition began at the age of 3 weeks. This is the earliest age at which the disease 
is recorded to have occurred. The patient presents the classi mptoms of 
cutaneous lesions, pain in the muscles, hyperpyrexia, edema and prostratio1 He 

e has low grade anemia, an increased sedimentation time and increa reatinine 
in the urine. A new laboratory finding, a low level of the blood vitamin C, is 
presented. Biopsy specimens of muscle and skin show the typical flammatory 
and degenerative changes. Blood cultures have been persistently tive, and 
large amounts of sulfanilamide have had no effect on the conditio1 makes 











the etiologic suggestion that this is a streptococcic infection doubtfu 










' At the present time the child is greatly improved as a result maintenance 
} on a high protein diet, rich in vitamin C, and treatment with thyroi rthopedic 
: measures have enabled him to walk. Although cases of this type are presumed t 
; have a fatal outcome in a short time, it appears that they are not peless. 








HYPERPYREXIA FOLLOWING OPERATION FOR CLOSURE OF CLEFT | PALATE 
Dr. HENRY EUGENE [IRISH and Dr. CHARLES E. STEPAN 









This article will appear in full in a later issue of the Ami L OF 
DISEASES OF CHILDREN. 










HE WATERHOUSE-FRIDERICHSEN SYNDROMI Dy 



























: The case of a 12 day old infant who died of acute me iticemia 
nd bilateral adrenal apoplexy (Waterhouse-Friderichsen syndro1 ignosed 
three hours prior to death, is presented, and the literature per to this 
syndrome is discussed. 

From a clinical standpoint adrenal hemorrhage may be di to three 
types: (1) that which occurs at birth or early in the neonatal p t often 
discovered at autopsy, (2) that which occurs in an infant or a n whom 

: symptoms and signs are present and (3) acute bilateral suprarenal lexy with 

a ulminating septicemia, which is believed to be due in many to the 

3 neningococcus and which has been described by Waterhouse and | hsen as 

; 1 unique clinical syndrome. The literature contains reports of 7 f the 

latter type, to which is added another. 

F It is generally agreed that the Waterhouse-Friderichsen synd caused 

3 septic infection and that the fulminating nature of the diseas: respon- 

3 sible in many instances for the absence or incompleteness of laborat estiga- 
ons. The only organism found in the blood repeatedly, bot! after 
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death, has been the meningococcus. Including the case reported in this paper, th: 


incidence of the meningococcus as the etiologic factor is between 65 and 70 per cent 


[ believe that this syndrome can be recognized before death; pathognomoni 
of it are the apoplectic onset with hyperpyrexia, alternating cyanosis, purpura and 
shock. In view of the overwhelming sepsis and the extensive destruction of both 
adrenals, it appears almost hopeless to accomplish any specific therapeutic mea 
sures. It has been suggested that blood transfusion, infusion of dextrose solution 
alone or with a physiologic solution of sodium chloride, injection of an extract of 
adrenal cortex and administration of circulatory stimulants might be of value. In 
the case reported in this paper the time was so limited that only a blood transfusion 
was performed before death. 








Book Reviews 


The Vitamins and Their Clinical Application. 
and H. Schroeder. No 


\Lilwaukee : 


By 
price given. Pp. 
The Vitamin Products Co., 1938 
[he authors have discussed the various aspects of the vitamins mplete 
well condensed book. 


utline, 


The appendix, which has the 
eals with the clinical aspects of the vitamins. 


form of 
In it are listed th 
the possible results of deficiency and the results of absen 


func- 
\ complete bibliography is included. 


tamin. 


Quelques vérités premiéres (ou soi-disant telles) sur les maladies des 
enfants. By Robert Debreé. 


Paris: Masson & Cie, 1938. 
Phis 


Price, 28 francs. Pp. 96, with 


trations. 
is a collection ot observations and precepts which the 
fundamental importance in the diagnosis and treatment of 


nd childhood. 


, or 
Il Ol 


nsiders 
he 
The topics are grouped in the usual manner 


niancy 
, incl 
t the child, hygiene, hyperthermia, digestive disturbances, alime 


imina 

5 ental gimens 

and the like. The precepts are valuable principally as suggestions w be 
ecked by the reader’s experience. 


Endocrine Therapy in General Practice. By Elmer L. S« 


No price given. Pp. 192, with 39 illustrations 
Publishers, Inc., 1938. 


)} 


vring 
Chicago, Tl 


| 


Sevringhaus has done an excellent piece of work in condens 


lay knowledge of the endocrine glands. He has not 


attempted a 
study as one finds in Zondek’s recently published book on endo 
good bibliography enables one to find more detailed discussions « 
ubject. For the medical student and for 


one wishing 
held this book has decided value. 


a | 
a general 


Your Chest Should Be Flat. 
vith 49 

Chi 

In 


By S. A. Weisman, M.D 
Philadelphia: J. B. 


Price , > 
illustrations. Lippincott Company, 
s book is an attempt to coordinate anthropometric with cli 
the main it appears that the thoracic index (anteroposterior dian 
transverse diameter, measured at 4% the nipples) tend 
whereas in asthenic pers 
normal decreas« 
Although the latter type « 
Conversely, the broad, flat chest is norma 


the level 
n birth to adult life in normal chests 


vith chronic pulmonary 
emains deep but narrow. 
eality deep 


disease the is arrested a 
i chest appears 

l. The author 
correlate the deep, narrow chest with the childhood type of tub 
1 So many other factors than the shape « 


f the chest 
wever, that his conclusions in this 


must be 
respect are not impressive 
ritten as though intended for laymen rather than physicians, bu 
terest to those who are concerned with the bodily mechanics of 
e correction of defects. 


+ 
Ol 





Directory of Pediatric Societies* 


INTERNATIONAL 
INTERNATIONAL ASSOCIATION OF PREVENTIVE PEDIATRICS 
President: Prof. S. Monrad, Dronning Louises Bé¢grnehospital, Copenhagen, 
Denmark. 
Secretary: Dr. Daniel Oltramare, 15 Rue Lévrier, Geneva, Switzerland. 
INTERNATIONAL CONGRESS OF PEDIATRICS 
President: 
Italy. 
Secretary: Professor Vitetti, Rome, Italy. 
Place: Boston. Time: Sept. 3-5, 1940. 
American Committee: 
Chairman: Dr. Henry F. Hemholz, Mayo Clinic, Rochester, Minn. 
Secretary: Dr. Kenneth D. Blackfan, 300 Longwood Ave., Boston. 
Canadian Committee: 
Chairman: Dr. Alan Brown, Hospital for Sick Children, 67 College St., Toront 
Secretary: Dr. H. P. Wright, 1509 Sherbrooke St., W., Montreal. 
INTERNATIONAL CONGRESS FOR THE PROTECTION OF INFANCY 


Secretary: Prof. G. B. Allaria, Corso Bramante 29, Torino 120, Italy. 


FOREIGN 
BriITISH PAEDIATRIC ASSOCIATION 
President: Dr. Hector C. Cameron, 23 Devonshire Pl., Upper Wimpole St, 
London, W. 1. 
Secretary: Dr. Arthur G. Maitland Jones, 31A Weymouth St., London, W. | 
DANISH PEDIATRIC SOCIETY 


Lenstrup, Copenhagen. 
Gjgrup, Dronning Louises Bgrnehospital, Copenhagen. 


President: Dr. E. 


Secretary: Dr. E. 


PAEDIATRICKY SPOLOK NA SLOVENSKU 
President: Dr. A. J. C. Chura, Lazaretska 11, Bratislava. 
Secretary: Dr. P. Rados, Lazaretska 6, Bratislava. 
Place: Pediatric Clinic, University Bratislava. Time: Six times a year. 
RoyaL Society OF MEDICINE, SECTION FOR THE STUDY OF DISEASE 
IN CHILDREN 
President: Dr. E. A. Cockayne, 98 Harley St., London, W. 1, England. 


Secretary: Dr. R. Lightwood, 86 Brook St., London, W. 1, England. 
Place: 1 Wimpole St., London. Time: Fourth Friday of each month, 4:1 


PALESTINE JEWISH MeEpDICAL ASSOCIATION, SECTION OF PHYSICIANS 
OF CHILDREN’S DISEASES 
President: Prof. S. Rosenbaum, 26 Bialikstr., Tel Aviv. 


Secretary: Dr. A. Briinn, 9 Maazestre, Tel Aviv. 


* Secretaries of societies are requested to furnish the information necessary 
to make this list complete and to keep it up to date. 
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DIRECTORS 


SocIEDAD CUBANA DE PEDIATRIA 
President: Dr. Clemente Inclan Costa, Manrique 48, Habana. 
Secretary: Dr. Serafin Falcon Lopez, Calle B No. 356, Vedado, Ha 
Place: Catedra de Clinica Infantil, Hospital Mercedes, Habana. 
Wednesday of every month. 


SocIETE DE PEDIATRIE DE PARIS 
President: Dr. B. Weill-Hallé, 49 Avenue Raymond Poincaré, Par 
Secretary: Dr. Jean Hallé, 10 bis Rue du Pré aux Clercs, Paris, 
Place: Hopital des Enfants Malades, 49 Rue de Sévres. Time: 
third Thursday of every month. 


NATIONAL 
AMERICAN MeEpICcAL ASSOCIATION, SCIENTIFIC ASSEM 
SECTION ON PEDIATRICS 
Chairman: Dr. Edward Clay Mitchell, 1073 Madison Ave., Mempl 
Secretary: Dr. Albert D. Kaiser, 16 N. Goodman St., Rochester, 
Place: Hotel Chase, St. Louis. Time: May 15-19, 1939. 


AMERICAN ACADEMY OF PEDIATRICS 
President: Dr. H. F. H-lmholz, Mayo Clinic, Rochester, Minn 
Secretary: Dr. Clifford G. Grulee, 636 Church St., Evanston, III 
Place: Netherland Plaza Hotel, Cincinnati. Time: Nov. 16-18, 19. 
Region I, Place: Waldorf-Astoria Hotel, New York. Time: Ju 
Region II. Meeting cancelled. 
Region IV. Place: Hotel Leamington, Oakland, Calif. Time: 


AMERICAN HOosPITAL ASSOCIATION, CHILDREN’S HospitaL S 
Chairman: Miss Mabel Binner, Children’s Memorial Hospital, Chi 
Secretary: Winifred Culbertson, Children’s Convalescent Hospital, C 

AMERICAN PEDIATRIC SOCIETY 
President: Dr. Clifford G. Grulee, 636 Church St., Evanston, III. 


Secretary-Treasurer: Dr. Hugh McCulloch, 325 N. Euclid St., St 
Place: Skytcp Lodge, Skytop, Pa. Time: April 27-29, 1939. 


CANADIAN SOCIETY FOR THE StTupy OF DISEASES OF CHI 
President: Dr. R. R. MacGregor, 142 Wellington St., Kingston, ( 
Secretary-Treasurer: Dr. Elizabeth Chant Robertson, Hospital for 

dren, Toronto. 


SoctETY FOR PEDIATRIC RESEARCH 


President : Dr. L. Emmett Holt Jr., Johns Hopkins Hospital, Balt 
Secretary: Dr. A. A. Weech, 3975 Broadway, New York. 
Place: Skytop Lodge, Skytop, Pa. Time: April 26-27, 1939 


SECTIONAL 
NortH Paciric PEDIATRIC SOCIETY 
resident : Dr. Frederick Fischer, 407 Riverside Ave., Spokane, W 
Secretary: Dr. C. L. Lyons, Paulsen Medical-Dental Bldg., Spoka 


SOUTHERN MeEpIcAL ASSOCIATION, SECTION OF PEDIATRI 
Chairman: Dr. Charles E. Conrad, 209-210 Professional Bldg., Harr 
secretary: Dr. Hughes Kennedy Jr., Highland Plaza Apts., Birmit 
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INTERMOUNTAIN PEDIATRIC SOCIETY 
President: Dr. Eugene Smith, 385-24th St., Ogden, Utah. 
Secretary-Treasurer : Dr. W. C. Cheney, 837 Boston Bldg., Salt Lake City. 
Place: Salt Lake City General Hospital. Time: First Thursday of each month, 
8 p. m. 
New ENGLAND PEDIATRIC SOCIETY 
President: Dr. Hyman Green, 483 Beacon St., Boston. 
Secretary-Treasurer: Dr. Henry E. Gallup, 1101 Beacon St., Brookline, Mass, 
Place: Boston Medical Library. Time: Four meetings a year, occurring from 
September to May. 
Rocky MouNTAIN PEDIATRIC SOCIETY 
President: Dr. John Schoonover, Republic Bldg., Denver. 
Secretary: Dr. F. Craig Johnson, 1850 Gilpin St., Denver. 


Place: Children’s Hospital, Denver. Time: First Saturday of each month from 
September to May, inclusive, 7:30 p. m. 


STATE 
ALABAMA PEDIATRIC SOCIETY 
President: Dr. Stewart H. Welch, 1117 S. 20th St., Birmingham. 
Secretary-Treasurer: Dr. William R. Britton, 4 Catoma St., Montgomery. 
Place: Montgomery. Time: April 17, 1939. 


ARKANSAS STATE PEDIATRIC ASSOCIATION 
Chairman: Dr. G. D. Murphy, 112 Peach St., El Dorado. 
Secretary: Dr. Madeline M. Melson, 909 Main St., Little Rock. 
Place: Hot Springs. Time: January 1939. 


CALIFORNIA STATE MEDICAL SOCIETY, SECTION ON PEDIATRICS 


Chairman: Dr. Harold K. Faber, 2341 Clay St., San Francisco. 
Secretary: Dr. Hartzel H. Ray, 23-2d Ave., San Mateo. 


FLORIDA STATE PEDIATRIC SOCIETY 
President: Dr. Gilbert S. Osincup, 300 E. Colonial Dr., Orlando. 
Secretary: Dr. Warren W. Quillian, 227 Avenue Aragon, Coral Gables. 
Place: Concurrent with state association meeting at time of convention. 

GEORGIA PEDIATRIC SOCIETY 

President: Dr. Charles Hall Farmer, 553 Walnut St., Macon. 
Secretary-Treasurer: Dr. Don F. Cathcart, 478 Peachtree St., N. E., Atlanta. 
Scientific Meeting—Place: Augusta. Time: Jan. 12, 1939. 
Business Meeting—Place: Atlanta. Time: April 1939. 


HEZEKIAH BEARDSLEY PEDIATRIC CLUB OF CONNECTICUT 
President: Dr. C. V. Calvin, 144 Golden Hill St., Bridgeport. 
Secretary: Dr. E. T. Wakeman, 129 Whitney Ave., New Haven. 
Time: Three meetings a year. 
INDIANA STATE PEDIATRIC SOCIETY 
President: Dr. O. N. Torian, 23 E. Ohio St., Indianapolis. 
Secretary-Treasurer: Dr. Mathew Winters, 621 Hume Mansur Bldg., Indian- 
apolis. 
Time: Two meetings a year. 


IowA PEDIATRIC SOCIETY 


President: Dr. Morgan J. Foster, 837 Higley Bldg., Cedar Rapids. 
Secretary-Treasurer: Dr. Arnold M. Smythe, 406-6th Ave., Des Moines. 
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DIRECTORY 


LouIsIANA STATE PEDIATRIC SOCIETY 
President: Dr. Ruth Aleman, 1407 S. Carrollton Ave., New Orlear 
Secretary-Treasurer: Dr. Philip C. de Verges, 312 Audubon Bldg., N 
MEDICAL SOCIETY OF STATE OF NEW YorkK, SECTION ON PEI 


Chairman: Dr. Paul W. Beaven, 26 S. Goodman St., Rochester. 
Secretary: Dr. Leslie O. Ashton, 842 Park Ave., New York. 


MEDICAL SOCIETY OF THE STATE OF PENNSYLVANIA, PEDIATRIC 


Chairman: Dr. John M. Higgins, 600 S. Wilbur Ave., Sayre. 
Secretary: Dr. John D. Sturgeon Jr., 22 N. Gallatin Ave., Uniont 


MICHIGAN STATE MEpDICAL Society, PEDIATRIC SECTION 


Chairman: Dr. Allan L. Richardson, 3001 W. Grand Blvd., Detr 
Secretary: Dr. Ward L. Chadwick, 524 Medical Arts Bldg., Grand 


MISSISSIPPI STATE PEDIATRIC SOCIETY 
President: Dr. Guy C. Jarratt, 920 Crawford St., Vicksburg. 


Secretary-Treasurer: Dr. Harvey F. Garrison Jr., 315 E. Capitol 
Place: To be designated by society. Time: Yearly. 


NEBRASKA PEDIATRIC SOCIETY 
President: Dr. Herman M. Jahr, 1120 Medical Arts Bldg., Oma 
Secretary-Treasurer: Dr. Elmer W. Bantin, 440 Aquila Court Bldg 
Place: As announced by committee. Time: Third Thursday of 
from October to June, inclusive. Dinner at 6 p. m. 


NortH CAROLINA PEDIATRIC SOCIETY 


President: Dr. W. Myers Hunter, 306 N. Tryon St., Charlotte. 
Secretary: Dr. J. R. Adams, 412 N. Church St., Charlotte. 


OKLAHOMA STATE PEDIATRIC SOCIETY 


President: Dr. A. L. Salomon, 1200 N. Walker St., Oklahoma Cit 
Secretary: Dr. Ben H. Nicholson, 301 W. 12th St., Oklahoma City 


SoutH CAROLINA PEDIATRIC SOCIETY 
President: Dr. D. Lesesne Smith Jr., 187 Oakland Ave., Spartanbur 
Secretary-Treasurer: Dr. William Weston Jr., 1428 Lady St., Colur 


TENNESSEE STATE PEDIATRIC SOCIETY 
President : Dr. William E. Van Order, 546 McCallie Ave., Chattan 
Secretary: Dr. Kinsey M. Buck, 1193 Madison Ave., Memphis. 
Place: Jackson. Time: April 11, 1939. 


TEXAS PEDIATRIC SOCIETY 
President: Dr. F. O. Calaway, 3306 Fannin St., Houston. 


Secretary-Treasurer: Dr. F. H. Lancaster, 4409 Fannin St., Houst 
Place: Houston. Time: May 9, 1939. 


VIRGINIA PEDIATRIC SOCIETY 
President: Dr. W. Ambrose McGee, 616 W. Grace St., Richmond 
Secretary: Dr. John M. Bishop, Medical Arts Bldg., Roanoke. 
West VirGINIA STATE MeEpICAL Soctety, SECTION ON P1 


President: Dr. J. L. Blanton, 207 Fairmont Ave., Fairmont. 
Secretary: Dr. Theresa O. Snaith, 450 Center Ave., Weston. 











OF DISEASES OF CHILDREN 





JOURNAL 





AMERICAN 









LOCAL 


CLEVELAND, PEDIATRIC SECTION 











ACADEMY OF MEDICINE OF 
Dr. N. C. Wetzel, 2103 Adelbert Rd., Cleveland. 
Dr. I'red Rittenger, 10515 Carnegie Ave., Cleveland. 

Time: October, December, February 





Chairman: 
Secretary : 
Place: Cleveland Medical Library Bldg. 
and April. 

















ACADEMY OF MEDICINE, TORONTO, SECTION OF PEDIATRICS 


De. T.. &. 
oe. D.. ¥. 





Verner, 170 St. George St., Tcronto, Canada. 
Hutton, 170 St. George St., Toronto, Canada. 


President: 


Secretary : 














Bronx PEpIATRIC SOCIETY 


Levethan, 254 E. 184th St., Grand Concourse, New 






President: Dr. Samuel T. 
York. 

Secretary : Dr. David Greene, 910 Grand Concourse, New York. 

Place: Concourse Plaza Hotel, 16lst St. and Grand Concourse. Time: 


second Wednesday of each menth, except June, July, August and September 






Every 




















ACADEMY OF PEDIATRICS 





BROOKLYN 





Dr. Benjamin Kramer, 6 Pierrepont St., Brooklyn. 
Secretary: Dr. John A. Monfort, 861 Carroll St., Brooklyn. 
Place: Kings County Medical Society Bldg. Time: Fourth Wednesday of each 
month, except May, June, July, August and September. 


President: 


















CENTRAL NEW YoRK PEDIATRIC CLUB 

Dr. Frank van der Bogert, 111 Union St., Schenectady. 
Dr. Frank J. Williams, 58 S. Swan St., Albany. 

New York. Time: Third Thursday of 





President : 
Secretary : 
Place: Various 
September. 





April and 





cities in 






CHICAGO PEDIATRIC SOCIETY 








Dr. Joseph K. Calvin, 2376 E. 71st St., Chicago. 
Dr. George F. Munns, 723 Elm St., Winnetka, III. 
Time: 


President: 
Secretary : 
Place: Children’s Memorial Hospital, 710 Fullerton Ave. 

of each month, October to May, inclusive. 






Third Tuesday 














DALLAS PEDIATRIC SOCIETY 
President: Dr. Harold Nesbit, 1719 Pacific Ave., Dallas, Texas. 

Secretary-Treasurer: Dr. John E. Ashby, 3610 Fairmont Ave., Dallas, Texas 
Place: Bradford Baby Hospital. Time: 1 p. m., second and fourth Saturdays 
cf each month. 















Detroir PEDIATRIC SOCIETY 


President: Dr. William O’Donnell, 1553 Woodward Ave., Detroit. 

Secretary: Dr. Robert Mason, 5140-2d Blvd., Detroit. 

Place: Wayne County Medical Society. Time: 8:30 p. m., first Wednesday of 
each month from October to June, inclusive. 





















PEDIATRIC SECTION (ATLANTA, GA.) 


E., Atlanta. 


E., Atlanta. 
Second Thursday 


Futon County MepIcaL Society, 
Chairman: Dr. L. H. Goldsmith, 384 Peachtree St., N. 
Secretary: Dr. James P. Hanner, 384 Peachtree St., N. 
Place: Academy of Medicine, 38 Prescott St., N. E. Time: 
of each month from October to April, 8 p. m. 
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DIRECTORS 


Houston Pepiatric Society 
sident: Dr. James H. Park Jr., 3717 Main St., Houston, Texas 
secretary-Treasurer: Dr. Thomas J. Donovan, 2418 Travis St., H 
e: Houston Club. Time: Third Monday cf each month. 
KANSAS City (Missouri) PEDIATRIC SOCIETY 
resident: Dr. Urban Busiek, 200 E. Pershing St., Springfield, M¢ 
cretary: Dr. Fred Speer, 2700 Parallel Ave., Kansas City, Kan 


lace: Kansas City General Hospital. Time: On call. 


Los ANGELES County MeEpbIcAL ASSOCIATION, PEDIATRIC S 


President: Dr. H. R. Cooder, 3875 Wilshire Blvd., Los Angeles. 

secretary-Treasurer: Dr. Paul M. Hamilton, 248 E. Main St., Al 

Nace: Los Angeles County Medical Headquarters, 1925 Wilshire ] 
ne: Second Monday of February, April, June, October and Decer 


DICAL SOCIETY OF THE COUNTY OF KINGS AND THE ACADEMY ( 
OF BROOKLYN, PEDIATRIC SECTION 
President: Dr. Sidney D. Kramer, 61 Eastern Parkway, Brooklyn. 
cretary: Dr. Benjamin Stoloff, 1149 Eastern Parkway, Brookly 
ce: 1313 Bedford Ave., Brooklyn. Time: Third Wednesday of 
October to May. 


L SOCIETY OF THE COUNTY OF QUEENS, INc., SECTION ON P 
iirman: Dr. James Dobbins, 42-04 Ditmars Blvd., Long Island Cit) 
retary-Treasurer: Dr. Edith A. Mittell, 144-38th Ave., Flushing, 
ce: Queens County Medical Bldg., Forest Hills, N. Y. Time: TI 
of October, January, March and May. 


MepIcAL SOCIETY OF THE DistRIcT OF COLUMBIA, SECTION ON PEDI 
President: Dr. Harry H. Donnally, 1612.1 St., N. W., Washingto. 
Secretary-Treasurer: Dr. Harry A. Spigel, 2647 Connecticut Ave., N. 

ington, D. C. 

Place: Medical Society Bldg., 1718 M St. N. W. Time: 8 p. 

Thursday of October, January, February, March and April. 


MEMPHIS PEDIATRIC SOCIETY 
President: Dr. Barton Etter, 376 S. Bellevue St., Memphis, Tenn. 
Secretary-Treasurer: Dr. Harry Jacobson, 1193 Madison Ave., Me 
Place: John Gaston Hospital. Time: Quarterly. 


MILWAUKEE PEDIATRIC SOCIETY 
President: Dr. Helen Jane Zillmer, 781 N. Jefferson St., Milwaukee 
Secretary-Treasurer: Dr. Samuel E. Kohn, 425 E. Wisconsin Ave., 
Place: Children’s Hospital. Time: Second Wednesday of each alter: 
beginning with February. 


New York ACADEMY OF MEDICINE, SECTION OF PEDIATRI( 
urman: Dr. Philip M. Stimson, 25 Claremont Ave., New York. 
cretary: Dr. Lucy Porter Sutton, 168 E. 74th St., New York. 
ce: New York Academy of Medicine, 2 E. 103d St. Time: Seco 

ot each month from October to May, inclusive, 8:30 p. m. 


NORTHWESTERN PEDIATRIC SOCIETY 
President: Dr. Robert Rosenthal, 437 Lowry Medical Arts Bldg., St 
retary-Treasurer: Dr. R. E. Nutting, 205 W. 2d St., Duluth, M 
ce: Minneapolis, St. Paul, Duluth and Rochester. Time: Janu 
luly and October. 
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OKLAHOMA City PEDIATRIC SOCIETY 
President: Dr. A. L. Salomon, 1200 N. Walker St., Oklahoma City. 
Secretary: Dr. G. R. Felts, 1200 N. Walker St., Oklahoma City. 

Time: Every month, except June, July and August. 


PHILADELPHIA PEDIATRIC SOCIETY 
President: Dr. Samuel Goldberg, 4546 N. Broad St., Philadelphia. 
Secretary: Dr. Aims C. McGuinness, Children’s Hospital, 1740 Bainbridge St., 
Philadel phia. 
Place: College of Physicians, 19 S. 22d St. Time: Second Tuesday of each 
month from October to April, inclusive. 


PITTSBURGH PEDIATRIC SOCIETY 
President: Dr. James LeRoy Foster, Highland Bldg., Pittsburgh. 
Secretary-Treasurer: Dr. E. R. McClusky, 3200-5th Ave., Pittsburgh. 
Place: Pittsburgh Academy of Medicine. Time: Second Friday, alternate 
months from October to June, inclusive. 


RICHMOND PEDIATRIC SOCIETY 
President: Dr. Emily Gardner, 1100 W. Franklin St., Richmond, Va. 
Secretary-Treasurer: Dr. T. Stanley Meade, 913 Floyd Ave., Richmond, Va. 
Place: Richmond Academy of Medicine, 1200 E. Clay St. Time: 8 p. m.,, first 
Thursday of each month, except July, August and September. 


ROCHESTER PEDIATRIC SOCIETY 
President: Dr. J. Merrel Parker, 11 N. Goodman St., Rochester, N. Y. 
Secretary: Dr. H. C. Soule, 16 N. Goodman St., Rochester, N. Y. 
Place: Arranged by program committee. Time: Second Friday of each month. 


St. Lours PeEpratric SOcIETy 
President: Dr. Ralph L. Cook, 508 N. Grand Blvd., St. Louis. 
Secretary-Treasurer: Dr. Peter G. Danis, 634 N. Grand Blvd., St. Louis. 
Place: St. Louis Medical Society Bldg. Time: Third Friday of each month 
from September to June. 


SEATTLE PEDIATRIC SOCIETY 
President: Dr. Jay I. Durand, 1305-4th Ave., Seattle. 
Secretary: Dr. Frederick B. Joy, 1215-4th Ave., Seattle. 
Place: College Club. Time: Third Friday of each month, 6:30 p. m. 


SOUTHWESTERN PEDIATRIC SOCIETY 
President: Dr. Philip E. Rothman, 3875 Wilshire Blvd., Los Angeles. 
Secretary: Dr. Norman Nixon, 1136 W. 6th St., Los Angeles. 
Place: University Club of Los Angeles. Time: First Wednesday in January, 
March, May, September and November. 


UNIVERSITY OF MICHIGAN PEDIATRIC AND INFECTIOUS DISEASE SOCIETY 
President: Dr. Clement Smith, 1101 Beacon St., Brookline, Mass. 
Secretary: Dr. D. Murray Cowie, University of Michigan, Ann Arbor, Mich. 
Place: Horace H. Rackham Graduate School, Ann Arbor, Mich. Time: Nov 
11-12, 1938. 


WESTCHESTER County MepIcaL Society, Pepratric SECTION (NEW York) 


President: Dr. Norman Survis, 650 Main St., New Rochelle. 

Secretary-Treasurer: Dr. Elvira Ostlund, 131 Purchase St., Rye. 

Place: Grasslands Hospital, Valhalla, N. Y. Time: Third Thursday in October, 
December, February and April. 

















